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Ttem #20 Continued

Reversion Assay and the L5178Y/TK*/~ Mouse Lymphoma Assay. Neither
C.I. Solvent Yellow No. 33 nor the C.I. Solvent Green No, 3 =

C.I. Solvent Yellow No. 33 mixture were positive in inducing in vivo
SCE. All three dyes were tested in the standard plate incorporation
test 1in seven strains TA100, TA102, TA104, TAIS535, TA1537, TA1538,

and TA98. The dyes were negative with and without exogenous activation

in TA98, TA1535 and TA1538. One test with TA1537 was positive using
the >99.9% pure yellow dye. All three dyes gave weakly positive
results (less than a twofold increase) with $~9 in TA100. All three
dyes were clearly positive in TA102 and TA104 both with and without
S-9. All three dyes were found to induce mutation at the thymidine
kinase locus in mouse lymphoma cells. Preliminary experiments (not
financially supported under this IAG) indicate that the three dyes
are clastogenic to mouse lymphoma cells.
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FOREWORD

All of the mutagenicity assays were performed in the Genetic
Toxicology Division of the Health Effects Research Laboratory
(HERL), US Environmental Protection Agency (USEPA), Research Triangle
Park, NC. The Salmonella Reversion Assays were performed under the
direction of Drs. Joellen Lewtas and Larry Claxton. The L5178Y/TK+/'
Mouse Lymphoma Assays were performed under the direction of
Dr. Martha Moore, and the in vivo Sister Chromatid Exchange assays
were performed under the direction of Dr. James Allen. The purified
yellow dye (>99.9%Z pure 2-(2-quinolyl)-1, 3-indandione) was supplied
by Drs. Rogene Henderson and Roger McClellan, Inhalation Toxicology
Research Institute, Lovelace Biomedical and Environuental Research
Institute, Inc., Albuquerque, New Mexico.




EXECUTIVE SUMMARY

Dyes are used by the military in M18 marker signaling grenades.
A number of organic dyes are pr- - ently being evaluated for potential
use in these grenades. In addi .on to engineering studies for their
performance in the field, the US Army is concerned with evaluating
any potential health hazards that might result from personal contact
with the dyes in the industrial setting. A part of this testing is
the analysis of potential genetic toxicity.

Three dyes, C.I. Solvent Yellow No. 33, a purified C.I. Solvent
Yellow No. 33 [>99.9Z2 2~(2~quinolyl)-l,3-indandione], and a C.I.
Sclvent Green No. 3 = C.I. Solvent Yellow No. 33 mixture were tested
for potential genotoxicity. All three dyes were tested for mutagen-—
icity in the Salmonella Reversion Assay and the L5178Y/Tk+/ = Mouse
Lymphoma Assay. The C.I. Solvent Yellow No. 33 and the C.I. Solvent
Green No. 3 = C.I. Solvent Yellow No. 33 mixture were also tested
for sister chromatid exchange (SCE) induction in vivo in mice. The
in vitro mutagenicity assays were perfurmed both with and without
exogenous activation provided by Aroclor induced rat liver $-9,

Neither the C.I. Solvent Yellow No. 33 nor the C.I. Solvent
Green No. 3 - C.I. Solvent Yellow No. 33 mixture were positive in
inducing in vivo SCE. All three dyes were tested in the standard
plate incorporation test using Salmonella tvphimurium. Seven
tester strains were used (TA98, TA100, TA1535, TAl537, TA1538,
TA102 and TAl04). The dyes were not mutagenic either with or
without exogenous activation in TA98, TA1535 and TAI538. One test
with TA1537 was positive using the pure yellow dye. All three dyes
gave weakly positive results (less than a twofold increase) with
$=9 activation in TAl0O. All three dyes were clearly positive in
TA102 and TA104 both with and without S$=9. All three dyes were
found to induce mutation at the thymidine kinase locus in mouse
lymphoma cells. Preliminary experiments (not financially supported
urider this IAG) indicate that the dyes are also clastogenic to
mouse lymphoma cells.
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INTRODUCTION

Dyes are used by the military in M18 marker signaling grenades.
A number of organic dyes are presently being evaluated for poteatial
use in these grenades. 1In addition to engineering studies for their
performance in the field, the US Army is concerned with evaluating
any potential health hazards that might result from personal contact
with the dyes in the industrial setting. A part of this testing is
the analysis of potential genetic toxicity.

Three dyes, a yellow dye (C.I. Solvent Yellew No. 33), a purified
yellow dye (purified C.I. Sclvent Yellow No. 33) and a green—-yellow
dye which 1s a mixture of C.I. Solvent Yellow No. 33 and C.I. Solvent
Green No. 3 were tested in this study. C.I. Soclvent Yellow No. 33
is classified chemically as a quinoline. The principle color additive
of the C.I. Solvent Yellow No. 33 is 2=(2~quinolyl)-l,3-indandione.
and the additive of the C.I. Solvent Grezen No. 3 is l-4~di-p—toluidino
anthraquinone.

In prelimirary tests, (unpublished results) different production

lots (from those used in this study) of the C.I. Solvenit Yellow No. 33 and

C.I. Solvent Green No. 3 - C.I. Solvent Yellow No. 33 mixture were
evaluated in the Salmonella Reversion Assay (using strains TA98, TAlQ0,
TA1535, TAL1537 and TA1538) and found to be non-mutagenic. The
L5178Y/Tkt/ =~ Mouse Lymphoma Assay and in vivo Sister Chromatid exchange
analysis were chosen to analyze more fully the genotoxic potential

of the dyes. 1In the course of the study it was established that both
dyes were clearly positive in the Mcuse Lymphoma Assay. Since the

lots used in the present studies were different from those originally
tested in the Salmonella Reversion Assay, these new lots of the dyes
were retested in this assay. In these studies two new strains (TAl02
TA104) were utilized in addition to the five standard strains. In
order to determine if the principle color additive in the yellow dye

or one of the impurities was responsible for the mutagenic activity,
arrangements were macn to obtain a >99.97 pure sample of 2-(2-quinolyl)
-1,3-indandione from the Lovelace Biomedical and Environmental Research
Institute, Inc. (BRDL). This pure dye was tested both in the Mouse
Lymphoma Assay and also in the Salmonella Reversion Assay (using all
seven tester strains).

.~ - A coe . - T N S
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MATERIALS AND METHODS

Organic Dves

The dyes tested were:

Yellow Dye = [C.I. Solvent Yellow No. 33, 2=-(2-quinolyl)=-l,3-
indandione]

Yellow-Green Dye - [a mixture of C.I. Solvent Yellow No. 33 and
C.I. Solvent Green No. 3 (l=4-di-p-toluidino anthraquinone)]

Purified Yellow Dye - [C.I. Solvent Yellow No. 33, >99.9% pure

2-(2=-quinolyl)~-1,3~-indandione}

Chemicals

C.I. Solvent Yellow No. 33 and the C.I. Solvent Green No. 3 =~
C.I. Solvent Yellow No. 33 mixture were supplied by BRDL. Each
was analyzed by high presure liquid chromatography (HPLC; reverse
phase column; gradient of 90:10 methanol:water to 100Z methanol in'
10 minutes; 1 ml/min flow rat:z; UV detection at 254 nm). C.I.
Solvent Yellow No. 33 was 93.1% 2=(2-~quinolyl)-~1l,3-indandione,
<1.8% phthalic acid/anhydride and <0.4% quinaldine by weight.
The C.I. Solvent Green No. 3 = C.I. Solvent Yellow No. 33 mixture
was 95.0% 2=-(2'=-quinolyl)=-l,3-indandione and 1,4~di-p— toluidino
anthraquinone (in a 1:2 ratio), <0.6% phthalic acid/ anhydride,
0.2% quinaldine, 0.1% p~tcluidine and <0.12 quinazarin.

Purified yellow dye was prepared by recrystallizing C.I.
Solvent Yellow No. 33 three times from ethyl acetate. HPLC analysis
showed that the sum of unknown UV absorbing impurities (quantities
based on peak heights relative to parent compound), and phthalic
acid/anhydride and quinaldine (quantitated using standards) was
<0.1% of the 2=(2'=quinolyl)-l,3-indandione present.
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SALMONELLA REVERSION ASSAY

The procedures used were those of Ames, et al. (1975) with
minor modifications. Modifications are included in the description
that follows. For each sample, seven histidine-requiring strains
were used. The strains used were TAl00, TA102, TAlO4, TAl535,
TA1537, TA1538, and TA98. The mechanisms by which each of these
stralns revert to prototrophy are fully discussed in other publica~-
tions (Ames et al., 1975; Maron and Ames, 1983). In additien to
these basic mechanisms, the reader should keep in mind the following
salient poinis. These strains carry an rfa mutation which produces
a deficiency in bacterial cell wall lipopolysaccharides and increases
the cell's permeability to large molecules; the uvrB mutation which
decreases genetic repair; the R-factor plasmid in strains TA98 ard
TA10O0 increases their sensitivity by participating in error-prone
repair and causes a higher spontaneous mutation rate. The seven
strains differ in the number of spontaneous revertants per plate
generally found. Compouncs which are known mutagens for the different
straing, with and without activation, were included in each assay
as positive controls. The retention of phenotypic characteristics
were checked with each test by examining for histidine auxotrophy
(lack of growth on histidine deficient medium), deep rough character
(sensitivity to crystal violet on a disk), UV-repair deficiency
(sensitivity to UV 1light), and the presence of the appropriate
plasmid (resistance to ampicillin on a disk).

Frozen permanent cultures containing fresh nutrient broth cultures
with dimethylsulfoxide (DMSO) were maintained at -80°C. A working source
of these cultures was maintained on master plates. All strains were
initially grown in nutri‘ent (Difco) broth at 37°C for 16 hours.

Preparation of Rat Liver S-9 Mix

e o

I

Male CD-1 (Fisher derived) rats weighing approximately 200 g
were given a single intraperitoneal injectioa of Aroclor 1254 (Ar) in
corn oil (200 mg/ml) at a dose of 50 mg/kg of body weight. One day
prior to termination the animals were taken off food but provided
water ad libitum. The livers were aseptically removed and washed in
sterile cold 0.15 M KCl. All subsequent steps were performed at 0° to
4°C with cold sterile solutions and sterile glassware. The livers
were minced with scissors in 0.15 M KCl (3 ml/g wet weight liver) and
homogenized with a Potter-Elvehjem homogenizer. The homogenate was
centrifuged for 10 min at 9,000 x g, the supernatant (S-9) decanted
and stored in convenient aliquots at -80°C.




The $~9 is mixed with a cofactor solution containing 8umol MgCl,
32 pmol KC1, 5 umol glucose-6=phosphate and 4 umol nicotinamide
adenine dinucleotide in 100 umol of sodium phosphate buffer, pH 7.4.
The amount of S~9 used in the S=-9 mix was between 0.05 and 0.1 ml
S-9/ml cofactor solution.

Test Procedure

For revertant selection, minima) Vogel-Bonner medium E supplemented
with 1.5 percent Difco bacto agar and 2 percent glucose was used for
base agar layers. The top agar (0.6 percent Difco bacto agar, 0.5
percent NaCl) at 45°C was supplemented with minimal amounts of
histidine and biot!-, the bacterial broth culture (1-2x109 viable
cells per ml) and tie test material dissolved in DMSG (supplied
sterile, gpectrophotometric grade). For tests without activation,

0.5 ml of buffer was added instead of the S-9 mix to the top agar.
The plates were incubated in the dark at 37°C for 72 hr. The

" plates were examined for background growth and the number of colonies

per plate were counted using an Artek 880 automatic colony counter.

Preincubation was accomplished by incubating the bacteria, the
compound and/or solvent, and the activation system (S-~9) (when required)
at 37°C in a water bath. The culture medium was the same as the
overlay agar except that the melted agar was not added until the
incubation was completed. The preincubation period was 3C minutes,

All other aspects of the procedure were the same as the plate
incorporation test.

Statistical Analyses

Statistical tests and computer programs used were those of
Stead, et al. (1981). This model assumes revertant colony formation
at any dose follows a Poisson process, while the mean number of
revertants per plate is a nonlinear function of up to four parameters.
The resultant system of nonlinear equations 1is solved using a modified
Gauss~Newton iterative scheme to obtain maximum likelihood estimates
of the model parameters. Significarce of the key parameters was
tested by fitting reduced models and using likelihood ratio tests.

~10~
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The determination of positives was based on the following
criteria:

* The data must not vary significantly from a Poisson distribu=-
tion (p >0.01).

* The data must be acceptable by the test of adequacy of fit of the
the model (p >0.01).

* The test for mutagenicity, the slope of the curve, must be
significant (p <0.01).

* At least a twofold increase must have occurred over spontaneous
levels at one or more doses; otherwise, the response is recorded
as weak and/or questionable

* All positive and negative controls must have given expected
responses as compared to HERL, USEPA historical values and
those published by Ames et al. (1975).

» Histidine cross~feeding and/or contamiration must not have been
shown to occur,

The modeling of the biocassay provides a valuable aid to the
researcher; however, each curve was (and needs to be) examined
individually in ovder to assure confidence in the apparent conclusions
of the statistical process. For example, i1if the dose response data
"tit" statistically a horizontal line (response vs, dose), the
model will under some circumstances record a mutagenicity p~value
iess than 0.01; however, since the slope equals zero the response
is negative.

The reader must also keep in mind that these particular tests
were performed to maximize the chance of detecting a mutagenic
response and not to provide comparative slope values. Examination
of the data, therefore, shows that test doses were often adjusted
due to results of a previous test., These adjustments obviously can
shift results from a negative response to positive result (e.g. if
a compound was initially tested at too low a dose response range)
and may alter the slope value (e.g. providing more doses in the
central portion of the dose-response curve).
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The minimum testing requirements were .3 follows:

* A minioum of five doses at half-<log intervals with the highest
dose being highly toxic, as shown by background clearing and/or
reducticn in expected revertant counts per plate.

* Spontaneous and positive controls done at least i{n duplicate and
providing the expected response as compared to HERL, USEPA historical
values and those published by Ames et al. (1975).

* Positive controls (in duplicate) for the microsomal activation
combination used are within normal ranges as compared to HERL,
USEPA historical values and those published by Ames et al. (1975).

* Thece minimum criteria are carefully explained in other
publications (Ames, i975; de Serres and Shelby, 1979).

L5178Y/TKt/~ MOUSE LYMPHOMA ASSAY

The C I. Solvent Green No. 3 - C. I. Solvent Yellow No. 33 mixture,
C.I. Solvent Yellow No. 33 and the purified yellow dye were evaluated
for mutagenicity in the L5178Y/Tk*/= Mouse Lymphoma Assay using the
procedures of Clive and Spector, 1975, as amended by Clive et al., 1979,
and Moore and Clive 1982, This in vitro mammalian system evaluates
mutations affecting the thymidine kinase locus. This assay may be
particularly useful in a test battery since the mutants gquantitated
can be divided, by colony size, into two distinct groups (small
colony and large colony muytants). These two classes of mutants
appear to reflect the relative clastogenic and mutagenic potential of
the compound tested. Hozier et al. (1981, 1983) have shown that the
majority of small colony mutants reflect chromosome damage affecting
chromogome 11 (the location of the thymidine kinase gene), while
large colony mutants appear to represent small scale, perhaps single
gene damage.,

Cell Line and Cell Maintanence

The TK+/=-3.7.2¢C heterozygote of L5178Y mouse lymphoma cells
(supplied by Dr. Donald Clive) was utilized. This cell line was
routinely grown in supplemented Fischer's Medium for Leukemic Cells
of Mice (see below). Cells were monitored daily (except for weekends)
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for acceptable growth rates, For weekends, the cells were sufficiently
diluted so that they would remain in log phase growth; weekend cell
doubling times were always determined. Weekly, prior to use in the assay,
cells were cleansed of spontaneous K=/~ cells by 24 hr growth in the
presence of thymidine (3ug/ml), hypoxanthine (5ug/ml)), methotrexate
(0.lug/ml) and glycine (7.5ug/ml) (THMG). This was followed by 24 hr
growth in THG (THMG minus methotrexate) medium. Stock cells are

stored in liquid nitrogen.

Media

TK*/= =3.7.2C cells were cultivated {n Fischer's Medium for Leukemic
Cells of Mice supplemented with 31 ug/ml penicillin (1650 units/mg),

. 50 ug/ml streptomycin sulfate, 0.12 Ploronic F68, 0.22 mg/ml sodium

pyruvate(FgP), and 10Z horse serui. to make FioP. Medium was heat in-
activated at 55° C for 45 minutes. Cells were cloned in the above
described supplemented medium using 20% rather than 10% horse serum.
In addition, 0.37% Noble agar was added to solidify the cloning
medium for colony formation. The selective agent used for mutation
at the TK locus was 1 pg/ml trifluorothymidine (TFT).

Preparation of Chemical Sclutions

Concentrations were prepared on a weight per volume basis.
DMSO was used as the solvent. A fresh stock of test material
was used for each separate experiment,

Preparation of the Metabolic Activation System

Aroclor 1242-.254 induced rat liver $S-9 was purchased from EG&G
Mason Research Institute., Rats weighing 200-300 g were injected
intraperitoneally with a 2:1 mixture of Aroclor 1242 and 1254 in
corn oil (500 mg of total Aroclor/kg body weight). After 5 days
the animals were sacrificed by COy exclusion of air. They were totally
immersed in a solution of Wescodyne for approximately three seconds
and their heads quickly excised. The livers were removed and placed
in preweighed beakers containing (.25M sucrose. Livers were washed
three times in 50~100 ml portions of cold 0.25M suicose to yield 3 ml
per gram of liver. Livers were minced and then homogenized in a teflon
pestle tissue grinder. The homogenate was centrifuged at 9000 x g for
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10 min at 4°C. The lipid layer was removed and discarded. The supernatant \
was pooled and aliquoted into sterile serum vials, and placed directly

into liquid nitrogen vapor phase containers for storage prior to shipping.

A sterility check and activity test for standard promutagens in the Salmonella

Reversion Assay were performed prior to shipping.

Upon receipt the $-9 was stored at =70°C in a Reveo freezer and
tested for the ability to activate 2-acetylaminofluorene to mutagenic
metabolites as based on induced mutant frequency in the standard
mougse lymphoma assay.

The cofactor mix made just prior to addition was comprised of
600 mg of triphosphopyridine nucleotide (TPN) and 1125 mg of isocitric
acid (trisodium salt, trihydrate) to 75 mls of FoP (Fischer's medium
supplemented but without horse serum). This solution was filter-sterilized,
placed on ice and mixed with 25 ml of freshly thawed $-9 to form the
$=9 mix. This mix was kept on ice until used.

Dose—~Ranging Assay

The dose-ranging experiment consisted of increasing doses of the
test compound to the level of highest solubility (in the DMSO solvent).
One 50 ml Corning polypropylene tube seeded with 6 x 100 cells in 6.0
ol of medium with a reduced amount of serum (5% instead of 10%) was
used for each dose., Four ml of serum~free Fischer's medium (FgP)
were added to each tube. The compound was dissolved in DMSO at 100 x
the highest concentration to be tested. Sufficient solvent was added
to each tube so that after addition of the test compound all tubes
contained the same final solvent concentration, Normally 1% DMSO is
the maximum used in this assay to deliver the test compound. Because
of the low solubility of these dyes iIn DMSO the dose which could be
delivered in 1% DMSO was significantly below the 1000 pg/ml normally
used in a dose-ranging assay as the highest dose. Therefore, the
amount of dye delivered in 2% and 3% (final concentration) DMSO and
the appropriate solvent controls were also used. The test compound
was added to each appropriately labelled tube, the tubes were then
regassed with 5% COp-in-air and incubated in a roller drum at 37° C
for 4 hr. Following the 4 hr exposure period the tubues are centrifuged
for 10 min at 200 x g and the supernatant containing the test compound
was discarded. The cells were then washed twice in 10 ml of FygP (2
X 10 minute centrifugations at 200 x g), and resusgended in 20 ml of
fresh FigP to a final cell concentration of 3 X 10° cells/ml. The
tubes were regassed with 5% COj-in-air and incubated in the roller
drum at 37°C.
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Cell counts were determined with a Coulter Counter Model ZBI at 24
hours after exposure to the compound. Relative growth (as compared to
the negative control) was calculated for each culture.

Mutagenicity Assay

The doses chosen fcr the mutagenicity assay were based on the results
of the dose-ranging study. Because the doses delivered in 3% DMSO
showed no greater cell toxicity after 24 hr than the doses delivered in
27 DMSO, the 3% DMSO doses were not used. The dosing protocol is
identical to that used in the dose-ranging study (i.e. cells were
treated for four hours, washed and incubated at 37°C). Positive
control compounds were tested with each experiment, Methyl methane-
sulfonate (MMS, 15 ug/ml) was used without exogenous activation, and
2-acetylaminofluorene (2=AAF, 40 pg/ml) with $=9 activation. Cell
counts ,were determined with a Coulter Counter Model ZBI at 24 and 48
hrs. after exposure to the compound. Each culture was diluted daily
to 2 X 107 cells/ml. At the end of 48 hrs the cells were cloned.
Clening allows for the selective growth and enumeration of mutant
cells in a soft agar cloning medium (CM) and for the determination of
cloning efficiency. Following dilution, the cells were allowed to
mix for at least 30 minutes to minimize trauma. Fifteen ml of each
culture was spun at 200 x g for 10 min and the supernatant decanted.
Approximately 1-2 ml of FjgP was added to each culture for resuspension
of the cell pellet. The cell pellet was vigorously resuspended to
ensure a single cell suspension and placed in 100 ml of CM to give a
cell concentration of 3 X 104 cells/ml. The flasks were labelled
with the appropriate culture number and selective agent to be used
(TFT). The cells were allowed to acclimate for 30 minutes and then
a 1:50 dilution was made. (1.0 ml was transferred from each culture to
prelabelled flasks containing 50 ml of CM.) After mixing for 15 minutes,
1.0 ml from each 50-ml flask was transferred to 100 ml of CM and
labelled with the culture number and "VC" (cell concentration = 6
cells/ml). The selective agent, 1 ug/ml TFT, was added to the
flasks containing 3 X 104 cells/ml. Three petri plates per "TFT" and
"VC" flask were poured, 33 ml per 100 mm petri plate. The plates
were chilled at -20° C for 12 minutes, placed in a lucite box, sealed,
and gassed with 5% COp~in-air or placed in a 5% COp incubator. The
boxes were incubated for 10-11 days at 37° C.
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At the end of the incubation period the plates were scored for
the number of colonies per plate using an Artek Colony Counter,
Model 880. TFT-resistant colonies from selected cultures showing
positive mutagenicity were sized by differential counts at periodic
size discriminator settings. This information was expressed as histograms
showing the relative proportions of small and large colony TFI-
resistant mutants. This approach is a possible means of characterizing
the type of mutagenic events occurring [1.e. single gene mutations
(large colonies) or chromosomal aberrations affecting the TK and
other genes (small colonies)].

Calculation of Mutant Frequency

The mutant frequency was calculated by dividing the total number of
mutant colonies fcr each culture by the number of viable cells plated
for the culture (as determined by the VC plates). The spontaneous
mutant frequency (solvent control) was subtracted from the total mutant
frequency to give the induced mutant frequency.

Criteria for the Evaluation of the Results

The following criteria (based on the statistical methods of Clive
et al., 1979) must be met to designate the test compound as a definite
positive:

1. One or more doses (from at least 2 separate assays) must show a
significant increase (usually at least a doubling) over
the background mutant frequency at reasonable (>10%) survival.
2. There must be a multi-point dose-related response ~t adequate
(>10% survival) cytotoxicities.

If there is no significant increase of the mutant frequency
over background and if the compound has been adequately tested (with
and without metabolic activation, reasonably spaced doses, adequate
cytotoxicity——sufficient doses in the 10-207 survival range) than the
results will be interpreted as negative.

The minimum criteria for an acceptable assay are: (1) the plating
efficiency of the solvent control is between 50 and 1i5Z, {2) the
spontaneous mutant frequency of the solvent control is less than
100 X 1¢6 and (3) the positive controls show a definite positive
response,
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Method for Analysis of Gross Aberrations in L5178Y/TK*/~ Mouse Lymphoma Cells

For the analysis of gross aberrations, samples were taken from the
treated cells 24 hr after the midpoint of the 4 hr treatment period.
Colcemid was added and cells treated with hypotoanic KCl and fixed in
acetic acid: methanol (1:4). Slides were made and cells stained with
Wright's Stain. Metaphase spreads showing a near normal number of
chromosomes were scored for aberrations.

IN VIVO SISTER CHROMATID EXCHANGE ANALYSIS IN MICE

Male C57BL/6 mice, 3-4 mos. old, were obtained from the Jackson
Laboratory, Bar Harbor, Maine, and were acclimatized for at least
10 days after receipt. /nimals were housed 5 per cage in an USEPA
animal facility in laminar-flow rooms, with 15 cycles/hr of biocleaned
air at 60-68% relative humidity. The room temperature was maintained
at 68-70° F with a 12 hr light-dark cycle. Animals were fed lab chow
(non=certified Purina) and water ad libitum.

Sister Chromatid Fxchange (SCE) frequencies and cell replication
kinetics were analyzed in mouse bone marrow cells after DNA labelling
with 5-bromodeoxyuridine (BrdU; Sigma Chemical Company, St. Louis,
Mo.). In vivo labellinz was achieved with BrdU tablet methodology
(Allen et al., 1978; McFee et al., 1983). Fifty mg BrdU tablets were
prepared with a Parr Pellet Press and 0.178 in diameter punch and die
(Parr Instrument Co., Moline, Il.) and coated over approximately 85%
of the surface area with melted embedded paraffin (Fisher). Each
experimental animal (weighing from 22 to 30 g) was implanted sub=-
cutaneously (lateral abdominal region) with a 50 mg BrdU tablet after
brief anesthetization with Metofane (Pittman-Moore) inhalation.

Dye effectiveness to induce SCEs was determined by administering
the test chemical as a single intraperitoneal injection (I.P.)
(XN.Z ml volume) over a 3-4 point dose range, 3-4 mice per dose.
The C.1. Solvent Green No. 3 = C.I. Solvent Yellow No. 33 mixture was
administered in 0.1 ml DMSO + N.1 ml corn oil. The C.I. Solvent
Yellow No. 33 was administered in O.l1 ml corn oil. The C.I. Solvent
Yellow No. 33 was administered in O.1 ml (per 30g) DMSO only. (Higher
volumes of DMSO were determined in preliminary experiments to be
toxic, as evidenced by animal death or inhibited marrow cell-cycling,
While corn oil appeared to enhance the solubility of the C.I. Solvent
Green No., 3 - C,1. Solvent Yellow No. 33 mixture, it reduced the
solubilitv of C.I. Solvent Yellow No. 33.) The dye injections were
given 1/2 hr after BrdU tablet implantation. Negative control animals
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were those which received no injections, and those which were injected
with the solvent only. Positive control mice were injected with 15

or 30 mg/kg cyclophosphamide (Mead-Johnson). Approximately 23 hr
later, all control mice were injected I.P. with 0.6 mg/kg of colchicine
(Sigma) in order to collect metaphases. Treated mice were injected
with colchicine after an additional 3-4 hr since preliminary chemical
injection trials had indicated that cell-cycle delays were occurring.
Two hours after colchicine injection, animals were sacrificed by
cervical dislocation, marrow cells were harvested and processed
through hypotonic (0.075 M KCl) and fixative (3:1 methanol: glacial
acetic acid) steps, and slides were prepared in accordance with
standard cytogenetic methodology (Latt et al., 1981). Chromatid
differential staining was achieved with the Fluorescence-plus-Giemsa
(FPG) technique (Wolff and Perry, 1974; Goto et al., 1978). For

each mouse SCE frequencies were analyzed in 30 randomly selected,
well-differentiated sacond division metaphase cells which contained
the diploid * 2 chromosomal complement. Celil replication kinetics
were also assessed in 200 marrow cells/ animal. The proportions of
first (M;), second (Mp) and third (M3) division cells were determined
from chromosome stain patterms.

Additional studies were performed to determine if: 1) the injected
test dye was dispersing or remaining localized within the peritoneum,
and 2) higher marrow cell SCE frequencies would result from giving
injections over three consecutive days. Concerning the former studies,
animals were examined at the time of marrow cell harvest for the
appearance of internal localizations of dye particles. Peritoneal
cells from control and high dose (35 mg/kg C.I. Solvent Yellow No. 33)
animals were saline-washed from the peritoneum, pelleted and compared
for evidence of dye crystals, and for viability (Trypan Blue Exclusion).
Differential peritoneal cell counts (Wright's Stain) were also made.

In the latter studies, concerned with multiple exposures to the test

dye, all experimental design and cytogenetic features were the same

as those described for the gingle exposure trials. The only protocol
modification was the administration of 3 I.P. injections of the test
material given 24 hr apart. BrdU tablet implantation was carried out
just prior (1/2 hr) to the last injection, and cells harvested 24 - 28 hr
later.
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RESULTS AND DISCUSSION

SALMONELLA REVERSION ASSAY

The Salmonella bicassay is frequently used to screen substances
for genotoxicity including potential carcinogenicity. The three dyes
were tested in the standard plate incorporation assay using seven
strains supplied by Dr. Bruce Ames. The seven strains used were
TA100, TA102, TAlQ04, TA1535, TA1537, TAl538, and TA98. In addition, the
three dyes were also tested using TAlOO in a preincubation assay. A
summary of the results is in Tables lA and 1B. The actual data and
statistical analysis can be found in Appendix A. The results are
very heterogeneous. 7Two of the strains that detect frame shift
mutagens, namely TA98 and TA1538, gave negative responses both
with and without exogenous metabolic activation for all three dyes.
Although TA1537 gave a clearly positive response in only one test (with
the purified yellow dye), all three dyes showed a consistent tendency
for increased revertant numbers at the higher dose levels. The strain
that responds almost exclusively to base pair substitution mutagens,
TA1535, provided negative results both with and without exogenous
metabolic activation. Even though negative results were associated
with strains TA1535, TA1538, and TA98, the more non-specific strain TAIlQO
gave a positive though weak response to all three dyes when S5-9 was present.
Without this mammalian metabolic activation, the TAIOO results were
negative. Strains TAl02 and TAl104 provided the clearest indication
of the mutagenicity of these compounds. All three dyes were clearly
positive both with and without S-9 when TA102 and TAl104 were used. In
contrast to the other five strains which detect mutations within GC
sejuences, these two strains require reversion to prototrophy within
an AT rich reglion. These results may be typical of quinones (Maron
and Ames, 1983). The use of the preincubation assay with TAIOQ0 did not
provide a significant enough advantage to warrant its continued use
with the other strains. Although a clear indication of mutagenicity was
seen using three different strains, the three dyes were difficult to test
primarily due to their solubilities. The samples began to precipitate
out of solution at approximately the 100 ug per plate dose. This
solubility problem not only narrowed the linear dose response range
but also may have contributed to increased plate~to—-plate variation.
Within the bacterial assays, all three dyes gave very similar results,
Since the purified yellow dye tended to yield a slope value greater
than either of the other two dyes, the purified yellow dye is at least
one of the major mutagenic components within the other dyes. Whether
or not other mutagens are present within these dyes is not readily
apparent from these data.
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TABLE 1A MUTAGENICITY OF THREE ARMY DYES AS DETECTED BY
SALMONELLA TYPHIMURIUM PLATE INCORPORATION AND PREINCUBATION (*) TESTS:

(QUALITATIVE RESULTS)

Sample Salmonella Typhimurium Strain:
(Number) TA100 TA102 TA104  TA1535 TA1537 TA1538 TA98
WITH ACTIVATION

C.1. S.lvent Green No. 3~

C.I. Solvent Yellow No. 33 + + + - 22 - -

Mixture + + + - 7l - -

(BMGS"‘?-’V"OOOI) +* -* cse e e see - so e

C.l. Solvent Yellow No. 33 + + 25 - - - -

(BMGS=-84-0002) + + + - ? - -
+* + XX seoe ee e - oo

Purified Yellow + + ?5 - 9 - -

(BMGS~-84=0003) + + + - + - -
+* + os 0 oo e L X X ] s 0 LN ]

WITHOUT ACTIVATION

C.I. Solvent Green No. 3 = 21 + + - - - 3 -

C.I. Solvent. Yellow No. 33 - + + - - -

Mixture -k + see es e see - soe

( BMGS=-84-0001)

C.I. Solvent Yellow No. 33 26 74 - - ? - -

( BMGS-34-0002) - + + - 2,3 2 - -
- + se e s e ae e - cee

Purified Yellow - 24 + - - - -

(BMCS-~84-0003) - + +- - ? - -

-* + ae " LN N ] a0 0 LI N ] L ]

Footnotes:

[ N S
[

5
* - Preincubation assay.

Results are recorded as follows:

-20=

- Positive slope apparently due to single plate value.
Positive slope apparently due to a single dose.

Outlier was included in original calculation.
Spontaneous control outside of normal range.
Model did not converge adequately and results are borderline in nature.

-, Negative; ?, auestionable +, positive.



TABLE 1B MUTAGENICITY OF THREE ARMY DYES AS DETECTED BY

SALMONELLA TYPHIMURIUM PLATE INCORPORATIO™™ AND PREINCUBATION (*) TESTS:

Sample Salmonella Typhimurium Strain:
(Number) TA100 TA102  TAlQ04  TA1535 TA1537 TAI538 TA98
WITH ACTIVATION

C.I. Solvent Green No. 3~

C.T. Solvent Yellow No. 33 0.2 6.9 6.1 Neg 22 Neg Neg

Mixture 0.7 3.1 4,2 Neg 21 Neg Neg

(BMGS"gA-OOOl) 1.2* 8.0 s e s e Neg se o

C.I. Solvent Yellow No. 33 1.8 2.6 25 Neg Neg Neg Neg

( BMGS~84-0002) 1.5 5.6 2.9 Neg ? Neg Neg
1.5* 5.8 vos oo oo Neg eee

Purified Yellow 1.1 4.2 73 Neg ? Neg Neg

(BMGS-84-0003) l.1 9.1 7.9 Neg 0.3 Neg Neg
2.1* 7.6 ¢ s e s 0 ...’ L ] [N X ]

WITHOUT ACTIVATION

C.I. Solvent Green No. 3 - 21 5.0 2.4 Neg Neg Neg3 Neg

C.I. Solvent Yellow No. 33 Neg 3.3 2.4 Neg Neg Neg Neg

Mixture NEQ* 5.1 see see cee Neg ese

(BMGS-84~0001)

C.I. Solvent Yellow No. 33 (7)6 24 Neg Neg ? Neg Neg

(BMGS-84-0002) Neg 1.6 3.5 Neg2,3 2 Neg Neg
Neg#* 2.3 e e vee Neg eve

Purified Yellow Neg 24 1.9 Neg Neg Neg Neg

(BMGS-84-0003) Neg 4,8 1.5 Neg ? Neg Neg
Neg* 6-0 s se e 'R e e

Footnotes:
I - Positive slope apparently due to single plate value.
Z - positive slope apparently due to a single dose.
? = Outlier was included in original calculation.
% - Spontaneous coutrol outside of normal range.
2 - Model did not converge ad.juately and results are borderline in nature,

X -

Value determined (1.2) appears to be an outlier since results could
not be repliccted.
Preincubation assay.

Results are recorded as follows: Neg, Negative; ?, auestionahle ;
or as Revertants per ug substance per plate if positive. Each value represents
an Individual independent experiment.
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15178Y/TKY/= Mouse Lymphoma Assay

The three dyes were tested both with and without exogerous -
metabolic activation in the L5178Y/TK+/' Mouse Lymphoma Assay. The -
C.I. Solvent Green No. 3 - C.I. Solvent Yellow No. 33 mixture and

the C.I. Solvent Yellow No. 32 were determined to be only slightly

soluble in DMSO making testing over the normally prescribed (doses to .
1000 pg/ml,.) preliminary dose range impossible. A severely truncated —
dose range experiment was performeu. Because of the solubility in DMSO e
problem and the concern that the dose delivered in 1Z DMSO might not
cause any toxicity, doses, and the appropriate solvent controls,
delivered in 2% and 3% DMSO were also tested. (Normally the highest
concentration of DMSO used for this assay is 1X). The results from
this preliminary dose ranging experiment are found in Table 2. -
The actual mutagenesis erperiments were performed using Jdoses delivered
in up to 22 DMSO. The pure yellow dye was found to be slightly more
soluble in DMSO than the C.I. Solvent Yellow No. 33. Consequently,

it was possible to test this compound at doses up to 50 ug/aml by
delivering the dose in 1%Z DMSO. No dose-ranging study was necessary -
since the dose~range had already been established for the C.I. Solvent
Yellow No. 33.

Table 3 shows the first experiment testing both the C.I. Solvent
Yellow No. 33 and the C.I. Solvent Green No. 3 - C.l. Solvent Yellow
No. 33 mixture with metabolic activation., The C.I. Solvent Yellow
No. 33 is clearly positive while the C.I. Solvent Green ¥o. 3 - C.I.
Solvent Yellow No. 33 mixture gives only a (weak) positive response
at 40 pyg/ml. The cultures dosed with 6 ug/ml and above of the oo
C.I. Solvent Green No., 3 - C.I. Solvent Yellow No. 33 mixture showed some
precipitate following the treatment and after the first centrifugation.
No precipitate was Gbserved following the final resuspension. No
precipitate was observed for the C.I. Solvent Yellow No. 33. In the
repeat experiment (Table 4). the C.I. Solvent Yellow No. 33 is again
cleacly positive., The C.I. Solvent Green No. 3 - C.I. Solvent Yellow
No. 33 mixture gives a questionable response, with a possible positive
at the high (40 pg/ml) dose. Precipitate wis seen during the cell
wash at doses above 16 ug/ml. Table 5 shows +he C.I. Solvent Green
No. 3 = C.I. Solvent Yellow No. 33 mixture tested over an expanded
dose range. As in the previous tests, tke C.I. Solvent Green No. 3 -
C.I. Solvent Yellow No. 33 mixture shows a positive response only at
the highest dose tested. Precipitate was observed during the cell
wash in cultures treated at 15 pg/ml or more. The expanded dose
range test for the 7.I. Solvent Yellow No. 33 with metabolic activation
(Table 6) confirms the positive response.
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Concentration

TABLE 2. DOSE RANGING EXPERIMENT FOR C.I. SOLVENT YELLOW NO. 33 AND
C.I. SOLVENT GREEN NO. 3 = C.I. SOLVENT YELLOW NO. 33 MIXTURE
IN THE MOUSE LYMPHOMA MUTAGENICITY ASSAY

24 hr,. Relative Growth

Solvent Yellow No. 33 Mix‘ure

(2)
negative control 100
12 DMS0 100
2% DMSO 100
3% DMSO 100
C.I. Solvent Green No. 3 = C.I.
2.07 ug/ml 90.1
4.14 pg/ml 92.9
8.30 ug/ml 84.4
12.4 ug/mi 70.2
16.6 ug/ml 66.2
20.7 ug/ml 75.6
41.4 pug/ml (2% DMSO) 74.0
62.1 ug/ml (3% DMSO) 85.0
C.1. Solvent Yellow No. 33
1.94 ug/ml 81.2
3.90 ug/ml 83.5
7.8 pg/ml 74.9
11.6 ug/ml 74.7
15.5 ug/ml 69.8
19.4 ug/ml 76.9
38.8 ug/ml (2% DMSO) 82.8
58.2 ug/ml (3% DMSO) 72.2
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TABLE 3.

MOUSE LYMPHOMA ASSAY OF C.I. SOLVENT GREEN NO. 3 -
C.I. SOLVENT YELLOW NO.33 MIXTURE AND C.I. SOLVENT YELLOW NO. 33
WITH METABOLIC ACTIVATION

Relative Relative Relative Induced
Suspensioa Total Total Cloning Total Mutant  Mutant
Growth Viable Mutant Efficiency Growth Freq Freq
Concentration (2) Clones Clones (2) (2) (x106)  (x106)
Neg. Control 100.0 448 90 100.0 100.0 40,2
(w/o S$=9)
Neg. Control 100.0 594 121 100.0 100.0 40.7
Solvent Cont. 100.0 466 131 100.0 100.0 56.2
(1% DMSO)
Solvent Cont.  100.0 476 139 100.0 100.0 58.4
(2% DMSO)
Pos. Control
(40 ug/ml 2 AAF) 29.5 435 815 93.3 27.5 374.7 318.5
C.I. Solveat Green No. 3 = C.I. Solvent Yellow No. 33 Mixture
2 ug/ml 112.4 484 185 103.8 116.7 76 .4 20.2
6 ug/nl* 108.8 547 116 117.4 127 .7 42.4
12 ug/ml* 112.4 420 106 90.1 101.3 50.5
16 ug/ml* 105.8 543 189 116.5 123.3 69.6 13.4
20 ug/ml* 109.3 515 159 110.4 120.7 61.8 5.6
40 ug/ml* 74,2 475 358 99.8 74.1 150.7 92.3
(2% DMS0)
C.1. Solvent Yellow No.33
2 ug/ml 110.8 546 142 117.1 129.7 52.0
6 ng/ml 110.3 570 165 122.3 134.9 57.9 1.7
12 ug/ml 97.1 436 342 93.6 90.9 156.8 100.6
16 ug/ml 66.9 416 485 89.2 59.7 233.3 177.1
20 ug/ml 36.2 339 523 72.7 26.3 3N8.5 252.3
40 pg/ml toxic
(2% DMS0)
*Showed some precipitate
-2l




TABLE 4. MOUSE LYMPHOMA ASSAY OF C.I. SOLVENT GREEN NO. 3 =
C.1. SOLVENT YELLOW NO. 33 MIXTUXE AND C.I. SOLVENT YELLOW NO. 33
WITH METABOLIC ACTIVATION

Relative

Relative Relative Induced
Suspension Total Total Cloning Total Mutant  Mutant
Growth Viable Mutant Efficiency Growth Freq Freq

Concentration (%) Clones Clones (%) (Z) (x106) (x106)
Neg. Control 100.0 435 106 100.0 100.0 48.7

(w/o S=9)

Neg. Control 100.0 435 119 100.0 100.0 54.7

Solvent Cont. 100.0 407 145 100.0 100.0 71.3

(1% DMSO)

Solvent Cont. 100.0 456 157 100.0 100.0 68.9

(2% DMSO0)

Pos. Control

(40 pg/ml 2 AAF) 75.8 318 401 78.2 59.3 252.2 180.9
C.I1. Solvent Green No. 3 - C.J. Solvent Yellow No. 33 Mixture

2 ug/ml 100.0 381 117 93.6 93.6 61.4

6 ug/ml 121.9 498 143 122.4 149.2 57 .4

12 ug/ml 114.5 395 130 97.0 11.1 65.9

16 pg/ml* 124.7 446 145 109.6 139.6 65.0

20 pg/ml* 108.1 427 127 105.0 113.5 59 .4

40 ug/ml* 84,2 372 261 8l1.6 68.7 140.3 71.4
(2% DMS0)

C.I. Solvent Yellow No. 33

2 ug/ml 121.0 432 132 106.2 128.5 6l.1

6 ug/ml 124.2 445 145 109.4 135.9 65.1

12 ug/ml 116.1 377 232 92.6 107.5 123.1 51.8
16 pg/n- 100.C 309 316 76.0 76 .0 204.5 133.2
20 ug/ml 75.8 288 327 70.8 53.7 227.1 155.8
40 ug/ml toxizs

(2% DMSO)

*Showed some precipitate
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TABLE 5. MOUSE LYMPHOMA ASSAY OF C.I. SOLVENT GREEN NO. 3 -~ C.I. SOLVENT

YELLOW NO. 33 MIXTURE WITH METABOLIC ACTIVATION

Relative Relative Relative Induced
Suspension Total Total Cloning Total Mutant  Mutant
Growth Viable Mutant Effic. Growth Freq Freq
Concen ration (%) Clones Clones (% (%) (x106)  (x106)
Neg. Control 100.0 378 92 100.0 100.0 48.7
(w/o $-9)
Neg. Control 100.0 301 89 100.0 100.0 59.1
Solvent Cont. 100.0 374 93 100.0 100.0 49 .8
(1% DMS0)
Solvent Cont. 100.0 344 79 100.0 100.0 46.0
(2% DMSO0)
Pos. Control 37.3 272 523 72.7 27.1 384.8 335.0
(40 ug/ml 2 AAF) .
C.l1. Solvent Green No. 3 - C.I. Solvent Yellow No. 33 Mixture
6 ug/ml 97.9 358 100 95.8 93.8 55.8 6.0
8 pg/ml 98.3 365 108 97.6 95.9 59.2 9.4
9 ug/ml 99.3 336 109 89.9 89.3 64 .9 15.1
10 ug/ml 94,2 386 135 103.2 97.2 70.0 20.2
11 ug/ml 83.0 329 96 87.9 71.9 58.4 8.6
12 pg/ml 87.3 364 105 97.4 85.1 57.7 7.9
13 ng/ml 86.8 347 117 92.8 80.6 67.5 17.7
14 ug/ml 95.1 319 103 85.4 81.2 64.5 14.7
15 ng/ml* 91.5 357 107 95.5 87.4 60.0 10.2
16 ug/ml* 89.1 320 115 85.5 76.2 71.9 22.1
17 ug/ml* 90.2 334 118 89.4 80.6 70.6 20.8
18 pg/ml* 82.7 304 97 81.4 67.3 63.8 14.0
19 pg/ml* 85.8 309 101 82.7 70.9 65.4 15.6
20 pg/ml* 84.3 319 138 85.4 72.0 86.5 36.7
40 ug/ml* 42,3 248 340 66.3 27.8 274 .4 228.4
(2% DMS0)
*Showed some precipitate
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TABLE 6. MOUSE LYMPHOMA ASSAY OF C.I. SOLVENT YELLOW NO. 33

WITH METABOLIC ACTIVATION

Relative Relative Relative Induced
Suspension Total Total Cloning Total Mutant  Mutant
Growth Viable Mutant Efficiency Growth Freq Freq
Concentration (2) Clones Clones (2) (%) (x106) (x106)
Neg. Control 100.0 326 90 100.0 100.0 55.2
(w/o 8=9)
Neg. Cont. 100.0 359 110 100.0 100.0 61.3
Solvent Cont. 100.0 304 62 100.0 100.0 40.8
(1% DMSO)
Pos. Control 52.3 230 426 75.5 39.5 370.8 330.0
(40 ug/ml 2 AAF)
C.I. Solvent Yellow No. 33
2 ug/ml 114.1 244 108 80.3 91.6 88.4 47.6
6 ug/ml 102.1 228 107 75.0 76.5 93.9 53.1
8 ug/ml 102.1 214 128 70.4 71.9 119.5 78.7
9 ug/ml 86.4 272 (no 89.3 77.2 - -
TFT)
10 ug/ml 90.6 281 107 92.3 83.6 76.2 35.4
11 ug/ml 85.0 249 151 81.8 69.5 121.3 80.5
12 ug/ml 78.8 225 198 74.0 58.3 176.0 135.2
13 uyg/ml 66.2 261 238 85.8 56.8 182.4 141.6
14 ug/ml 70.3 281 196 92.3 64 .9 139.6 98.8
15 pg/ml 66.0 179 201 58.8 38.8 224.8 184.0
16 ug/ml 52.9 255 162 83.8 44 .3 127.1 86.3
17 ug/ml 57.9 209 235 68.6 39.7 225.1 184.3
18 ng/ml 45.6 169 180 55.6 25.4 212.8 172.0
19 ug/ml 48.8 235 275 77.3 37.7 233.8 193.0
20 ug/ml 39.4 220 173 72.4 28.5 157.1 116.3

........
...............
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The first test of the two dyes without exogenous metabolic
activation i3 shocwn in Table 7. Both the C.I. Solvent Yellow No. 33
and the C.I. Solvent Greea No. 3 - C.I. Solvent Yellow No. 33 mixture
were clearly positive. Green precipitate was observed during the
cell wash at the 20 and 40 ug/ml doses of the C.I. Solvent Green
No. 3 = C.I. Solvent Yellow No. 33 mixture. The repeat experiments
(Tables 8 and 9) confirmed the positive response of both dyes without
exogenous activation, Precipitate was visible in the C.I. Solvent
Green No. 3 - C.I. Solvent Yellow No. 33 mixture treated cultures at
doses above 8 ug/ml.

Both the C.I. Solvent Yellow No. 33 and the C.I. Solvent Green
No. 3 C.I. Solvent Yellow No. 33 mixture give higher mutagenic activity
without exogenous activation (Tables 7-9) than with activation (Tables
3-6). Botli dyes are positive without metabolic activation at doses which
do not show a precipitate. The C.I. Solvent Yellow No. 33 dye is also
mutagenic with S-9 activation. The C.I. Solvent Green No. 3 -~ C.I. Solvent
Yellow No. 33 mixture is not mutagenic at doses showing no precipitate when
S-9 activation is added to the system.

The purified yellow dye was also tested both with and without
activation. The results are shown in Tables 10-13. As with the C.I.
Solvent Yellow No. 33, the results are clearly positive. The response
with exogenous activation is much weaker (Tables 10 and 11) than the
response without activation (Tables 12 and 13).

It should be noted that this mutagenicity data obtained using
the mouse lymphoma assay does not in all cases show a clear increasing
dose=response relationship with increasing dose. This does not negate
the positive nature of the data. Compounds which have gsolubility
problems (i.e. are tested at doses near the limit of their solubility)
tend to give plateau type dose-response curves similar to those observed
in these studies. In sddition it is not unusual or surprising that doses
as close together as those used for these studies yield mutant frequencies
which do not increase with each dose. 1In fact the closely spaced doses
can almost be considered as replicates.

An analysis of the colony size distribution of the TFT-resistant
mutants indicates that all three dyes produce significant proportions
of small colony mutants (Figures 1-3, data with exogeneous activation
not shown). This would predict that these dyes might alsoc be clasto=-
genic as well as mutagenic. To evaluate this possibility, gross
aberration analysis of /= mouse lymphoma cells treated with the
dyes was performed. (This aspect of the research was not a part of
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TABLE 7.
C.I. SOLVENT YELLOW NO. 33 MIXTURE AND C.I.

MOUSE LYMPHOMA ASSAY OF C.I. SOLVENT GREEN NO. 3 -

SOLVENT YELLOW NO. 33
WITHOUT METABOLIC ACTIVATION

Relative Relative Relative Induced
Suspension Total Total <Cloning Total Mutant  Mutant
Growth Viable Mutant Efficiency Growth Freq Freq
Concentration (%) Clones Clones (%) (%) (x106) (x106)
Neg. Control 100.0 384 119 100.0 100.0 62.0
Solvent Cont. 100.0 519 147 100.0 100.0 56 .6
(1% DMSO)
Solvent Cont. 100.0 588 137 100.0 100.0 46.6
2% DMSO)
Pos. Control 57.2 257 683 49.5 28.3 531.9 469.9
(15 pg/ml MMS)
C.I. Solvent Green No., 3 - C.I. Solvent Yellow No. 33 Mixture
2 ug/ml 90.1 454 177 87.5 78.8 77.9 21.3
6 ug/ml 77.5 286 422 55.0 42.6 295.5 238.9
12 ug/ml 65.7 253 561 48.8 32.1 443,1 386.5
16 ug/ml 68.6 322 658 62.1 42.6 408.4 , 351.8
20 ug/ml* 59.2 253 473 48.8 28.9 373.6 317.0
40 pg/ml* 65.3 83 158 14.1 9.2 381.6 335.0
(2% DMSO)
C.I. Solvent Yellow No. 33
2 ug/ml 80.6 275 464 52.9 42.6 337.7 281.1
6 ng/ml 70.2 250 498 48,2 33.8 398.1 341.5
12 pg/ml 67.6 241 397 46.5 31.4 329.2 272.6
16 ug/ml 66.5 235 441 45.3 30.1 375.0 318.4
20 pg/ml 61.4 244 510 47.0 28.9 417.7 361.1
40 pg/ml 57.8 244 596 41.5 24.0 488.1 441.5
(2% DMSO)

*Showed some precipitate
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TABLE 8. MOUSE LYMPHOMA ASSAY OF C.I. SOLVENT GREEN NO. 3 - C.I. SOLVENT
YELLOW NO. 33 MIXTURE WITHOUT METABOLIC ACTIVATION
Relative Relative Relative Induced
Suspension Total Total Cloning Total Mutant Mutant
Growth Viable Mutant Efficiency Growth Freq Freq
Concentration (Z) Clones Clones (%) (%) (x106)  (x106)
Neg. Control 100.0 433 73 100.0 100.0 33.7
Solvent Cont. 100.0 422 110 100.0 100.0 52.1
(1% DMSO0)
Pos. Control 53.0 170 763 40.2 18.8 898.7 865.0
(15 ug/ml MMS)
C.I. Solvent Green No. 3 - C.I. Solvent Yellow No. 33 Mixture
2 ug/ml 92.9 411 129 97.4 90.5 62.7 10.6
6 ug/ml 58.0 235 408 55.8 32.3 347.0 294.9
8 ug/ml 70.4 285 (no TFT) 67.6 47.6
9 ug/ml* 70.8 253 473 60.0 42.5 373.6 321.5
10 ug/ml* 65.7 204 542 48.4 31.8 531.4 479.3
11 ug/ml* 60.9 248 611 58.7 35.7 493.1 441.0
12 ug/ml* 61.7 321 504 76.1 47.0 314.0 261.9
13 ug/ml* 58.4 248 546 58.7 34.3 440.7 388.6
14 ug/ml* 56.5 254 582 60.2 34.0 458.6 406.5
15 ug/ml* 65.3 256 587 60.7 39.7 458.2 406,.1
16 ug/ml* 62.8 227 512 53.8 33.8 451.5 399.4
17 ug/ml* 63.0 268 645 63.6 40.0 481.0 428.9
18 ug/ml* 59.8 256 575 60.7 36.3 448.9 396.8
19 ug/ml* 57.4 262 611 62.2 35.7 466.0 413.9
20 ug/ml* 62.1 245 699 58.0 36.0 571.1 519.0

*Showed some precipitate
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TABLE 9. MOUSE LYMPHOMA ASSAY OF C.I.
WITHOUT METABOLIC ACTIVATION

SOLVENT YELLOW NO. 33

Relative Relative Relative Induced
Suspensicu Total Total Cloning 1otal Mutant  Mutant
Growth Viable Mutant Efficiency Growth Freq Freq
Concentration (%) Clones Clones (%) %) (x106)  (x100)
Neg. Control 100.0 476 116 100.0 100.0 48.8
Solvent Cont. 100.0 540 134 100.0 100.0 49.6
(1% DMS0)
Solvent Cont. 100.0 514 132 100.0 100.0 51.3
(2% DMSO)
Pos. Control 69.8 230 942 42,5 29.7 819.8 770.2
(15 ug/ml MMS)
C.I. Solvent Yellow No. 33
2 ug/ml 77.6 257 545 47.6 36.9 424 .4 374.8
6 ug/ml 58.4 193 739 35.8 20.9 765.0 715.4
8 ug/ml 59.6 225 773 41.7 24,3 687.1 637.5
9 ug/ml 56.6 258 725 47.8 27.3 562.0 512.4
10 ug/ml 68.6 185 674 34,2 23.5 729.4 679.8
11 ug/ml 59.1 202 792 37.4 22.1 783.4 733.8
12 ug/ml 47.7 239 654 44.2 21.1 547 .7 498.1
13 ug/ml 61.0 212 767 39.2 23.9 724.3 674.7
14 ug/ml 55.7 220 737 40,8 22.7 669 .4 619.8
15 ug/ml 61.7 225 697 41.7 25.7 619.6 570.0
16 ug/ml 62.0 276 796 51.1 31.7 576.8 527.2
17 ug/ml 58.0 192 674 35.6 20.6 702.1 652.5
18 ug/ml 53.5 187 624 34.7 18.6 666.7 617.1
19 pg/ml 64.4 219 657 40.6 26.1 600.0 550.4
20 ug/ml 57.7 241 636 44.7 25.8 527 .4 477 .8
40 ug/ml 41.8 157 812 30.6 12,8 1033.1 981.8
(2% DMSO)
—31-
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TABLE 10. MOUSE LYMPHOMA ASSAY OF PURIFIED YELLOW DYE WITH METABOLIC ACTIVATION

Relative Relative Relative Induced
Suspension Total Total Cloning Total Mutant  Mutant
Growth Viable Mutant Efficiency Growth Freq Freq
Concentration (2) Clones Clones (€3] (%) (x106)  (x106)
Neg. Control 100.0 363 67 100.0 100.0 36.90
Neg. Control 100.0 334 79 100.0 100.0 47 .40
(w/o $-9)
Solvent Cont. 100.0 294 83 100.0 100.0 56.50
Solvent Cont. 100.0 263 70 100.0 100.0 53.30
(w/o S-9)
Pos. Control 74.2 227 219 77.1 57.2 193.12 136.66
(40 ug/ml 24AF)
Purified Yellow Dye
S ug/ml 95.3 278 62 94,5 90.0 44 .60
10 ug/ml 78.3 247 123 84.1 65.8 99.50 43.0
12 ug/ml 68.9 248 180 84.3 58.1 145,30 88.8
14  ug/ml 45,5 273 232 92.9 42,2 170.00 113.5
16 ug/ml 52.6 243 186 82.6 43.5 153.10 96.6
18 ug/ml 43.2 227 197 77.1 33.3 173.70 117.2
20 ug/ml 51.8 242 142 82.2 42.6 117.40 60.9
22 ug/ml 34.8 274 203 93.1 33.4 148.40 91.9
24  pg/ml 45,7 197 188 66.9 30.6 191.10 134.6
3=
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TABLE 11. MOUSE LYMPHOMA ASSAY OF PURIFIED YELLOW DYE WITH METABOLIC ACTIVATION

Relative Relative Relative Induced
Suspension Total Total Cloning Total Mutant  Mutant
Growth Viable Mutant Efficiency Growth Freq Freq

Concentration (%) Clones Clones (%) (%) (x106)  (x106)

Neg. Control 100.0 420 113 100.0 100.0 53.8

Neg. Control 100.0 508 178 100.0 100.0 70.1

(w/out $-9)

Solvent Cont. 100.0 457 82 100.0 100.0 35.9

Solvent Cont. 100.0 475 205 110.0 100.0 856.3

(w/out 5-9)

Pos. Control 16.4 320 772 69.9 11.5 482.8 446.9

(40 ug/ml 2AAF)

Purified Yellow Dve

2.5 ug/ml 92.9 458 113 100.1 92.9 49 .4 13.5

5 wug/ml 93.1 508 105 111.0 163.3 41.4 5.5

10 ug/ml 92.4 415 194 90.8 83.9 93.4 57.5

12 ug/ml 75.1 430 251 93.9 70.6 116.9 81.0

14 ug/ml 73.3 393 188 86.0 63.0 95.7 59.8

16 ug/ml 54 .4 462 286 101.0 55.0 123.8 87.9

18  ug/ml 41.3 423 279 92.5 38.2 131.9 96.0

20 ug/ml 60.1 515 310 112.6 67.7 120.4 84.5

22 pg/ml 30.7 497 405  108.6 33.4 163.0 127.1

24 ug/ml 27.2 487 446 106.6 29.0 183.1 147.2

-------
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TABLE 12. MOUSE LYMPHOMA ASSAY OF PURIFIED YELLOW DYE
WITHOUT METABOLIC ACTIVATION

Relative Relative Relative Induced
Suspension Total Total Cloning Total Mutant  Mutant
Growth Viable Muvant Effic. Growth Freq Freq
Concentration (%) Clones Clones (%) (%) (x106)  (x106)
Neg. Control 100.0 447 90 100.0 100.0 40,3
Solvent Cont. 100.0 471 104 100.0 100.0 44,2
Pos. Control 61.1 237 645 53.0 32.4 544.3 504.0
(15 ug/ml MMS)
Purified Yellow Dye
0.1 ug/ml 110.9 503 103 106.8 118.4 41.0
0.5 ug/ml 107.9 372 144 79.0 85.2 77.4 33.2
2.5 pg/ml 60,7 262 683 55.5 33.6 525.9 451.7
5 ug/ml 50.2 200 493 42.4 21.3 493,5 449.3
10 wug/ml 33.3 130 542 27.5 9.2 836.4 792.2
20 ug/ml 30.9 120 566 25.5 7.9 943.3 899.1
30 ug/ml 53.3 224 476 47.5 25.3 425.4 381.2
40 ug/ml 57.5 239 506 50.7 29.2 423.8 379.6
50 ug/ml 53.8 181 353 38.3 20.6 390.9 346.7
-34-




TABLE 13. MOUSE LYMPHOMA ASSAY OF PURIFIED YELLOW DYE
WITHOUT METABOLIC ACTIVATION

Relative Relative Relative Induced
Suspension Total Total Cloning Total Mutant  Mutant
Growth Viable Mutant Efficiency Growth Freq Freq
Concentration (%) Clones Clones (%) (%) (x106)  (x106)
Neg. Control 100.0 299 116 100.0 100.0 77.6
Solvent Cont. 100.0 326 150 100.0 100.0 92.1
Positive Control 74,4 183 289 61.2 45.6 315.8 238.2
(15 ug/ml MMS)
 purified Yellow Dvye
0.1 ug/ml 120.1 323 116 98.9 118.8 72.0
0.5 ug/ml 87.4 250 148 76.8 67.1 118.3 26.2
1.0 ug/ml 54.7 168 198 51.6 28.2 235.7 143.6
2.5 ug/ml 71.5 203 239 62.2 44,5 235.7 143.6
5 wug/ml 62.9 153 212 46.9 29.5 277.1 185.0
10 ug/ml 61.4 151 263 46.4 28.5 347.9 255.8
20 ug/ml 52.9 158 258 48.4 25.6 326.9 234.8
30 ug/ml 49 .6 134 212 41.1 20.4 316.9 224.8
40 ug/ml 57.3 142 203 43.6 25.0 385.5 293.4
50 ug/ml 43.8 127 222 39.0 17.8 349.1 257.0
=35-
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Figure 1: Relative size distribution of TFT~-resistant mutants following 3
treatment with 10 ug/ml of C.I. Solvent Green No. 3 ~ C.I. -
Solvent Yellow No. 33, without exogenous metabolic activation. N
The small colonies are shown in the left peak; the large .
¢

colonies in the right peak. _
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Figure 2: Relative size distribution of TFT-resistant mutants following
treatment with 20 pug/ml of C.I. Solvent Yellow No. 33, without
exogenous metabolic activation. The small colonies are
shown in the left peak; the large colonies in the right peak.
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Figure 3: Relative size distribution of TFT-resistant mutants following

treatment with 10 ug/ml of >99.9% pure yellow dye, without

exogenous metabolic activation. The small colonies are

shown in the left peak; the large colonies in the right peak.
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the work requested by the US Army. It is included because of its
significance and usefulness in the evaluation of these dyes for
potential human health hazard.) All three dyes were found to be
clastogenic (Figures 4~6) to these mouse lymphoma cells. It should
be noted that 100 cells/dose were analyzed in Figures 4 an 5 while
50 cells/dose were snalyzed for Figure 6. Chromosome breaks,
translocations and chromosome deletions were induced by the dyes.

In Vivo Sister Chromatid Exchange Analysis in Mice

The results from analyses of marrow cell 3CEs and cell kinetics
are presented in Tables 14 thru 19. Individual animal mean SCE values
and relative proportions of metaphase cells at the first, second and
third division after BrdU and a single C.I. Solvent Green No. 3 -

C.I. Solvent Yellow No. 33 mixture exposure are provided in Table 14.
Data for each exposure group are summarized in Table 15. Cyclophosphamide
was clearly effective as a positive control. SCE frequencies were

7-8 times higher than negative control values, and significantly
higher numbers of first division cells (with lower numbers of second
and third division cells) evidenced a cytctoxic effect. However,
there was no increase in SCE frequency at any dose due to exposure to
the C.I. Solvent Green No. 3 = C.I. Solvent Yellow No. 33 mixture,

A greater prevalence of third division cells sometimes noted in the
dye treatment group was likely caused by the later times of cell
harvest. The C.I. Solvent Green No. 3 - C.I. Solvent Yellow No. 33
mixture was observed to be dissolved in solution at the 10 and

20 mg/kg doses, and precipitated out of solution at the 40 mg/kg dose.

Data similarly tabulated for single intraperitoneal exposure
trials with the C.I. Solvent Yellow No. 33 are presented in Tables 16
and 17. This dye was also ineffective in inducing SCEs. Cyclo-
phosphamide clearly induced SCEs and slowed cell-cycling; however,
no such effects were observed after exposure to the C.I. Solvent
Yellow No. 33. SCE levels were not significantly different from
control levels, and higher numbers of third division cells (lower
numbers of first division cells) probably were a reflection of later
cell harvest times. The C.I. Solvent Yellow No. 33 was observed to
be in solution at the 5 and 15 mg/kg doses and precipitated out of
solution at the 25 and 35 mg/kg doses.

Similar negative results were obtained after exposure to multiple
injections of the C.I. Solvent Yellow No. 33 (Tables 18 and 19).
Cyclophosphamide was effective; however, the dye-treated animals
generally showed no greater SCE frequencies or cytotoxicity. One
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Yellow No. 33 mixture, without exogenous metabolic activation.
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TABLE 14. SCE AND CELL REPLICATION KINETICS ANALYSES OF MOUSE

BONE MARROW CELLS AFTER IN VIVO SINGLE EXPOSURE (I.P.) TO
C.I. SOLVENT GREEN NO. 3 - C.I.
SUMMARY/INDIVIDUAL ANIMAL

Treatment Animal
Negative Control 1
2
3
4
Solvent Control 1
(DMSO + Corn 0i1) 2
3
4
Positive Control 1
(Cyclophosphamide 2
15 mg/kg) 3
4

SCE/Celld
Mean t (S.D.)
4 (1.7)
5 (2.2)
4 (1.8)
No SCD¢
4 (2.0)
3 (1.5)
4 (1.7)
4 (1.9)
26 (6.8)
33 (7.3)
29  (8.1)
29 (6.7)

Cell Kinetics (Z)b

SOLVENT YELLOW NO. 33 MIXTURE:

C.I. Solvent Green No. 3 ~- C.l. Solvent Yellow No. 33 Mixture

10 mg/ke 1
2

3

4

20 mg/kg 1
2

3

. 4

40 mg/kg 1
2

3

4

4 ~ Mean of 30 cells/animal
b - Based on 200 spreads/animal

Z W s w w e ws

S w

(lcg)
(1.4)
(2.2)
(2.0)

(1.5)
(2.1)
(1.5)

o SCD

(1.8)
(1.6)
(1.3)
(2.0)

C - SCD= Sister Chromatid Differentiation

-43=

M1 M2 M3
26.5 63.5 10.0
20.0 71.5 8.5
34,0 64.0 2.0
31.0 68.0 1.0
28.0 66.0 6.0
12,5 79.5 8.0
12.0 ~ 82.0 6.0
48.0 45.0 7.0
50.0 47.0 3.0
35.5 58.0 6.5
57.0 42.0 1.0
20,5 74.5 5.0
14,5 74.0 11.5
11.6 78.4 10.0
17.5 81.0 1.5

5.0 55.0 40.0
13.5 64.5 22.0
5.5 37.0 57.5
12.0  29.5 58.5
42.0 58.0 0.0
23.5 60.9 15.6
31.5 59.0 9.5




B

[\’

TABLE 15. SCE AND CELL REPLICATION KINETICS ANALYSES OF MOUSE BONE

MARROW CELLS AFTER IN VIVO SINGLE EXPOSURE (I.P.) TO DYE

C.I. SOLVENT GREEN NO. 3 - C.I. SOLVENT YELLOW NO. 33 MIXTURE:

SUMMARY/TREATMENT GROUP

Cell Kinetics (Z)2a

Number SCE/Cell2
of

Treatment Animals Mean * (S.E,) Ml
Negative Control 3 4 (0.8) 27
Solvent Control 4 4 (0.6) 21
(DMSO + Corn 01l)
Positive Control 4 29  (2.6) 48
(Cyclophosphanide
15 mg/kg)

C.I. Solvent Green No. 3 = C.I. Solvent Yellow No. 33 Mixture

10 mg/kg 4 3 (0.4) 16
20 mg/kg 3 3 {0.6) 8
40 mg/kg 4 3 (0.4) 27

4  Mean of 3-4 animals/group

bl

66

74

48

77

52

52

40

21



TABLE 16.

SCE/Celld
Treatment Animal Mean * (S.D.)
Negative Control 1 4 (1.9
2 4 (2.1)
3 4 (2.2)
4 4 (1.9
Solvent Control 1 4 (1.9)
(DMSO) 2 5 (2.1)
3 5 (1.9)
4 4 (1.3)
Positive Control 1 57 (11.2)
(Cyclophosphanide 2 53 (9.6)
30 mg/kg) 3 50 (li.l)
4 50 (10.6)
C.I. Solvent Yellow No 33
S mg/kg 1 5 (2.2)
2 4 (2.1)
3 5 (2.9)
4 5 (2.6)
15 mg/kg 1 4 (1.9)
2 5 (2.8)
3 3 (1.1)
4 No SCD¢
25 mg/kg 1 2 (1.5)
2 4 (2.3)
3 3 (1.9)
4 No SCD
35 mg/kg 1 2 (1.2)
2 3 (1.6)
3 4 (2.5)
4 4 (2.6)

a
b
c

Mesn f 30 cells/animal
BaL.' on 200 spreads/animal

Cell Kinetics (Z)P

Ml

M2

SCE AND CELL REPLICATION KINETICS ANALYSES OF MOUSE BONE
MARROW CELLS AFTER IN VIVO SINGLE EXPOSURE (I.P.) TO C.I.
SOLVENT YELLOW NO. 33: SUMMARY/INDIVIDUAL ANIMAL

M3

SCM - Sister Chromatid Differentiation

-5

54.0
69.5
77.5
77.5

83.n
65.0
80.cC
63.0
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TABLE 17.

MARROW CELLS AFTER IN VIVO SINGLE EXPOSURE (I.P.) TO
C.I. SOLVENT YELLOW NO. 33: SUMMARY/TREATMENT GROUP

Treatment

Negative Control

Solvent Control
(DMSO0)

Pogitive Control
(Cyclophosphamide
30 mg/kg)

C.I. Solvent Yellow No. 33

5 mg/kg
15 mg/kg
25 mg/kg

35 mg/kg

2  mean of 3-4 animals/group

Lt et . ., - e . M . - .
PR . AT SIANEIA AANAT A A N,

/

LT e
S

Number
of SCE/Celld

Animals Mean * (S.E.)
4 4 (0.3)
4 5 (0.7)
4 52 (3.5)
4 5 (0.5)
3 4 (0.8)
3 3 (0.7)
4 3 (0.7)

-l 6=
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SCE AND CELL REPLICATION KINETICS ANALYSES OF MOUSE BONE

Cell KRinetics (%)2

M1 M2 M3
19.8 69.6 10.6
13.4 72.8 13.8
44.1 53.5 2.4
12.2 62.3 25.5

6.5 55.5 38.0

5.8 43.7 40,5

6.8 33.0 60.2



TABLE 18. SCE AND CELL REPLICATION KINETICS ANALYSES OF MOUSE BONE MARROW CELLS

AFTER IN VIVO REPEATED (OVER 3 DAYS) EXPOSURES (I.P.) TO
C.I. SOLVENT YELLOW NO. 33: SUMMARY/INDIVIDUAL ANIMAL

Treatment

Negative Control

Solvent Control
(DMSO0)

Positive Control
(Cyclophosphamide
15 mg/kg)

C.I. Solvent Yellow No. 33

S mg/kg/day

15 mg/kg/day

25 mg/kg/day

35 mg/kg/day

4 Mean of 30 cells/animal

Animal

BN - WD N

W N -

W N W R - W N e

PN -

b Mean of 200 spreads/animal

SCE/Cell? Cell Kinetics ()P
Mean * (S.D.) M1 M2 M3
3 (1.8) 12.0 73.0 15.0
3 (1.9) 10.0 84.0 6.0
3 (1.5) 5.0 85.0 10.0
3 (1.2) 10.0 76.0 14,0
4 (1.7) 4.0 66.0 30.0
4 (2.8) 1.0 27.0 72.0
4 (2.1) 4.0 64.0 32.0
4 (1.6) 2.0 46.0 52.0
33 (8.5) 6.0 82.0 12.0
35 (8.7) 15.0 71.0 14.0
33 (5.0) 4.0 84.0 12,0
31 (7.3) 7.0 86.0 7.0
5 (2.0) 2.0 40.0 58,0
4 (2.1) 0.0 49.0 51.0
3 (1.2) 0.0 19.0 81.0
4 (2.0) 0.0 32.0 68.0
4 (2.1) 4.0 59.0 37.0
4 (1.9) 5.0 75.0 20.0
3 (1.5) 4.0 57.0 39.0
4 (1.7) 3.0 31.0 60,0
3 (1.5) 1.0 53.0 41,0
4 (1.5) 2.0 3.0 62.0
3 (1.9) 3.0 53.0 44.0
3 (1.3) 0.0 13.0 87.0
3 (1.6) 0.0 6.0 94.0
7 (2.5) 21.0 75.0 4,0
4 (2.1) 0.0 54,0 46.0
3 (1.4) 3.7 31.0 66.0

47~
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TABLE 19. SCE AND CELL REPLICATION KINETICS ANALYSES OF MOUSE BONE MARROW
CELLS AFTER IN VIVO REPEATED (OVER 3 DAYS) EXPOSURES (I.P.) TO
C.I. SOLVENT YELLOW NO. 33: SUMMARY/TREATMENT GROUP

(S.E.)

Cell Kinetics (%)2

M3

.......... B
. ) o S e e e e . .
AT S A W VLT ST WL A WL S W i Vol VAP W WP V-0 W W

Number
of SCE/Celld
Treatment Animals Mean t
Negat“ve Control 4 3 (0.1)
So .ent Control 4 4 (0.2)
(DMSO)
Positive Control 4 33 (1.3)
(Cyclophosphamide
15 mg/kg)
C.I. Solvent Yellow No. 33
5 mg/kg/day 4 4 (0.7)
15 mg/kg/day 4 4 (0.2)
25 mg/kg/day 4 3 (0.4)
35 mg/kg/day 4 4 (1.7)
2 Mean of 4 animals/treatment
-48~
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80

51

81

35

55

40

42
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46

11

64
41
59

52
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exceptional animal at the highest dose did reveal a small but significant
SCE increase, and slowed cell-cycling as well, The exposure group as
a whole did not reveal SCE induction or cytotoxicity effects.

Dye coloration or crystal evidence was not apparent in the
peritoneum of animals dissected at the time of marrow cell harvest.
There were also no crystals of dye evident in peritoneal cell pellets
examined under a microscore, Peritoneal cell viabilities from 2 mice
treated with 35 mg/kg C.I. Solvent Yellow No. 33 were similar to
those of control (96.9% ani 97.7% for treated animals vs. 95.2% and
97.5% for control animals). The perczntage of cells represented as
macrophages was also comparable between negative control and treated
mice (83-84%). No traces of the dyes were observed in the marrow
cell preparations.

Higher dose testing of both the C.I. Solvent Green No, 3 -
C.I. Solvent Yellow No. 33 mixture and C.I. Solvent Yellow No. 33
was constrained by DMSO toxic effects and dye solubility in DMSO.
Regardless of dye concentration, DMSO was determined in preliminary
trials to inhibit cell cycling at injection volumes approximating
0.15 ml, and to cause animal death at high~r doses. TC~ses considered
to be at, or near, the limits of solubility in 0.1 ml of DMSO (20
mg/kg C.I. Solvent Green No. 3 - C.I. Solvent Yellow No. 33 mixture;
15 mg/kg C.I. Solvent Yellow No. 33), and higher doses clearly
as particulate suspensions, failed to give any clear evidence of SCE
induction or cytotoxicity. Preliminary experiments suggesting cell-cycle
delay effects from the dyes were not confirmed. It is now felt that
these effects probably stemmed from the DMSO solvent initially used
at higher concentrations. With the exception of one mouse revealing
an approximate doubling of the control SCE values after multiple C.I.
Solvent Yellow No. 33 injections at the highest dose, the data for
both dyes were uniformly negative.

Although it 1s possible that the dyes may not have been distributed
to the bone marrow, there was no evidence of dye localization in or
around the peritoneal cavity. Further, there was no indication that
peritoneal cells were stimulated by the dye. In the context of the
present study, it is presumed that the I.P. injected dyes are
distributed to marrow cells, and are inactive for SCE induc’ ’on.
Additional studies to evaluate effects after alternmative routes of
exposure (i.e. oral), in different cell-types (i.e. lung-from primary
cell cultures established after inhalation exposure), and/or in cell
cultures after in vitro exposure (so as to circumvent possible *‘ver
detoxification effects) are suggested if further confirmation of
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negative activity for this genotcxic end-point is desired. In e
conclusion, cytogenetic evaluations, specifically SCE analysis in bone =<
marrow cells of mice exposed in vivo, have not revealed any evidence -
of genotoxic potential associated with these dyes.

Conclusions

Two dyes, C.I. Solvent Yellow No. 33 and a C.I. Solvent Green -k
No. 3 - C.I. Solvent Yellow No. 33 mixture were tested for mutagenicity -
in geven strains of Salmonella typhinurium, the L5172Y/TK*/~ mouse
lymphoma assay and in vivo in mice for sister chromatid exchange analysis. .
A purified C.I. ¢olvent Yellow No. 33 was tested in the seven strains =
of Salmonella typhimurium, and the L5178Y/TK*/~ mouse lymphoma assay. o
In vivo, the two dyes were incapable of inducing SCEs. In vitro all =
three dyes gave a positive response for gene mutat_on in Salmonella
strains TAl102 and TAlQ04. 1In vitro, all three dyes induced gene mutation
at the TK locus in the mouse lymphoma assay. A large proportion of the
mutants were small colonies predicting that the dyes might be clustogenic.
(Preliminary studies for gross aberrations using mouse lymphowma cells )
coufirm that the dyes can induce chromosome breaks, translocations and ..
chromosome deletions.)

In evaluating the significance of the results from this test battery
it is important to consider the differences between the in vivo and the in
vitro results, as well as.tha different sensitivities of the endpoints. g
The negative 1in vivo results could have resulted from the non-genotoxic L
natu.e of the dyes, the fallure of the dyes to reach the target tissue,
or the specific inability of the dyes to induce SCEs. In performing
the tests, care was taken to observe that dye crystals were not
apparent in the peritoneum of animals dissected at the time of marrow
cell harvest.

The ability of the dyes to induce SCEs was also questiored. In
preliminary studies (Doerr and Moore, unpublished data, U.S. EPA, 1984)
the pure yellow dye was evaluated for its ability to induce SCEs in
mouse lymphoma cells in vitro. The results were negative, It appears
therefore that the negative in vivo resuits may be due to the insensi-
tivity of the endpoint to the dyes rather than a true in vivo non-
genotoxicity of the dyr ;. If a further evaluation of these dyes is ‘
desired, it would be interesting to test them in vivo for the induction
of gross aberrations and in a different cell line (possibly human
lymphocytes) in vitro f. zross aberrationms.

~50-




The purified C.I. Solvent Yellow No. 33 was tested to determine
if the dye 1itself or the impurities were responsible for the observed
mutagenic activity. This purified dye was found to be mutagenic in
Salmonella, and at the TK locus of mouse lymphoma cells. It was also
found to be clastogenic to mouse lymphoma cells. From these studies
it is clear that the dye itself, not an impurity, is mutagenic. This
dye is present both in the yellow dye and the green-yellow mixture.
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Appendix A

Data and statistical analysis for the Salmonella typhimurium biocassays

of 3 Army dyes. The data is ordered in the following manner. Data
sheets for individual experiments which include testing of a single
compound both with and without activation are followed by two pages
showing the statistical analysis of the data with and without activation.
Cultures with $-9 activation are indicated as RLA0O26 or RLAO27.
BMGS=84~0001 1s the code fur the C.I. Solvent Greean No. 3 - C.I. Solvent
Yellow No. 33 Mixture; BMGS-84-0002 {8 C.I. Solvent Yellow No. 33; and
BMGS~84-0003 is the purified yellow dye.
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MUTAGENICITY TESTING OF C.I. SOLVENT GREEN NO, 3 =
C.l. SOLVCNT YELLOW NO. 33 MIXTURE IN SALMONELLA TYPHIMURIUM

IN VITRO ASSAYS wlTH SALNONELLA TYPHIMURIUNM

OF ARMY DYE GREEN
On  33/30784

RESEARCNH LAB: GBBA

TEST TIPE: STANDARD PLATE INCORPORATION

A
C UGS PER
COMPCUND T PLATE
POS COMTxOL
NAAZIDE - 3.00
2=AA wLAGLS ve5C
NEG CONTROL
DIMETAYLSULLF RLAD26 130.G0U
- 13G.u0u
E™GS=34-yCO?
kLAQ26 1.C0
nLADZ26 5.C0
RLACZS 1ceu0
RLACCS 3.0
aLAD2S Sued0
®LAC2¢ 10v.ul
RLADCS 3CC.u8
RLAZ26  5CL.u0
RLAD26 10L0G.00
- 1.U°
- 5-00
- 1£050
- 5\-000
- 56000
- 10G.40
- 3CC.50
- 500.G0
- 1.00.30
FHENGCOPY CHECK : TRUE MyUTANTS

STERILLITY S-%

A

1179

Je3

13§
133

108
126
1462
133
138
173
152
161
162
114
102
108
132
116
131
110
165
131

NOT CONTAMINATED

SAMPLE STERILITY: NOT CONTAMINATED

ACT MIs/PLATE

SCCuGS

1

MISTIBINE REVERTANTS PER PLATE

] ¢ o 3 MEAN
205 11a0 1188.00
360 2+8 3640.33
1C1 163 103.60
134 3? 111,33
105 105.50
13¢ 129.00
1Cy 125.50
106 118.50
10¢ 122.C0
165 16%.00
164 148.50
150 ’ 159.50
136 138.00
125 121.C0
144 123.C0

7¢ $0.C0
127 129.50
123 120.50
13 122.60
13& . 124.00
145 155.00
117 124.C0

G-PGS
N=NGS
TeeTuxlC M=MGS
TNTC=TCO NUPERO:!S TC COUNT L =NLS
NATC=NLT ABLE TO COUNT U-uLs

STRAIN: TAICC

C8/s27/84

$T0

16,73
164489

2.00
19.86

3.56
6.264
23.33
20.51
22403
5.86
0.36
2e12
5.66
$.350
25470
254486
3.54
0.36
12.73
19.80
1ea16
950

T-PpT
P=PEM
§-°P8
1-un
C-un



MUTAGENICITY TESTING OF C.I. SOLVENT GREEN NO. 3 -

C.1. SOLVENT YELLOW NO. 33 MIXTURE IN SALMONELLA TYPHIMURIUM

IN VITRO ASSAYS wITH SALMONELLA TYPHIMURIUMN
OF ARMY DYE GREEMN

[ RESEARCH LAB: GBaA ON Q3/30/84% 08/27/84
TEST TYPE: STANDARD PLATE INCORPORATION STRAIN: TAICO
*RLAL20
| A30ve 100 UG/PLATE, TWE SAMPLE APPEARS TO PRECIPITATE QUT OF SOLUTIOM.
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MUTAGENICITY TESTING OF C.I. SOLVENT GREEN NO. 3 =
C.1. SOLVENT YELLOW NO. 33 MIXTURE IN SALMONELLA TYPHIMURIUM

IN VITRO ASSAYS wlITH SALRONELLA TYPHNIRURIUN
OF ARRY DYE GREEN
ON (4/06784

- RESEARCKH LAB: GBBA

TEST TYPE: STANDARD PLATE INCORPORATION

A
c
COmPOUND T
P2S CONTAOL
NAAZLOE -
2=N§ ALACZH

NEG CONTROL
DIMETHYLSULF RLACZ2S

8%G6S=36~ul01
alAd2é
RLAC26
KLAC2%
wLAJ2S
xLAJ2HS
kLa026
RLAQ2S

UGS PER
PLATE A
3.G0 1253
vwe30 953

10C.u0u 115
1CG.0Cu 199

1.00 129
5.C0O 143
S.C0 158
30.0C 166
SG.00 151
10C.00 185
3C0.00 173
1.C0 113
5.uC 125
10.30 15
3C.C0 130
$CeL0 137
105.00 139
3CG.u0 129

PHENQOCOPY CMECK : TRULE MUTANTS
STERILITY S-6 : NOT CONTAMINATED
SAMPLE STERILITY: NOT CONTAMINATED
ACT mIxX/PLATE : SCTuGS

STRALIN:

08/27/84

nISTIDINE REVERTANTS PER PLATE

8 4 b E

1356 1320 1
81 | Y

125 114
1Ce 110

127
161
173
1S
16
148
153
129
181
114
111
117
111
124

Te=TOXIC
INTC=TQ0 NUMERQUS TO COUNT
NATC-NGT ABLE TO COUNT

REAN

307.67
869.C0

118.00
107.00

128.00
142.00
165.50
150.00
157.50
176.50
163.00
121.00
14%.00
114.50
130.50
*27.00
1.2.00
1.3.30

6-P6S
N=NGS
LEL T3
L=-NLS
u-uLs

TA10C

s$TO

b9.066 .
T6.28 -

T-PPT
P=-PP%
g-PpPg
[-on
C-unm
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MUTAGENICITY TESTING OF C.1. SOLVENT GREEN NO, 3 -

o
Lonnt A

C.I. SOLVENT YELLOW NO. 33 MIXTURE IN SALMONELLA TYPHIMURIUM

IN VITRO
OYE GREEN
ON

OF ARMY
RESEARCH LAB: GBEA

TEST TIPE: PLATE TEST = PREINCUBATION

A
4
COMPQUND T
POS CONTRCL
NAAZIDE -
2=AA ALAQcH

NEG CONTROL
DIMETmYLSULF RLAQ24

3MGS-34~,%01
RLAD26
RLAC24
RLACCZS
RLAZ¢S
ALAQZH
aLAQJco
RLAQ¢S

PHENQCOPY CHECKX : TRUE “yTANTS

STERILLITY 3-v : NOT CONTAMINATED
SAMPLE STERILITY: NOT CONTAMINATED
ACT MIX/FLATE 3 ¢CC0uGs

UGS PER
PLATE

S.UO
we30

12G.00u
10G.30u

1.50
5.00
15.30
3l.ul
SC.u0
10G.00
32¢.00
1.00
5.00
1C.C0
2L.30
Suecl
100.50
13G.3a0

ASSAYS WITH SALMONELLA TYPHIMURIUM

04706784

A

1227

354

108
1464

115

163
165
102
137
145
161
117
117

MISTIODINE REVERTANTS PER P

8 c 0 €

12738 1267 1
3e7 337

117 11§
13¢ 1¢7

113

Te=-TQx1¢
INTC-T00 NUMERQUS TO COUNT
NATC=NGT ABLE TO COUNT

- .
S e
L R N
LAy

o
I3
S

08727784

STRAIN: TA100

LATE

MEAN

257.33
332.67

113.33
134.33

126.00
139.G0
127.C0
128.50
167.50
175.00
157.50
123.50
119.50
126.00
15.G0
145.00
118.50
117.50

G=-PGS
N=NGS
n-mGS
L=NLS
u=uLs

STY

26.8‘
23.30

15.56
283
.11
Q.71
354
12.73
7.78
26.18
16.26
15,56
c.co
22443
ée12
C.7t

teopT
peppm
g-PPy
1-um
C-um

———
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MUTAGENICITY TESTING OF C.l1. SOLVENT GREEN NO. 3 -
C.I. SOLVENT YELLOW NO. 33 MIXTURE IN SALMONELLA TYPHIMURIUM

IN VITAO ASSAYS wlTn SALMONELLA TYPHIMURIUR
QF ARMY ODYE GREEN

RESEARCH LAB: GBOA ON 06(0S5/84 08127184
TEST TYPE: STANOAARD PLATE INCORPORATION STRAIN: *N102
A NISTIDINE REVEARTANTS PER PLATE
(4 uwGS PER
CORPUUND T PLATE A 2 ¢ ] 4 MEAN STO
POS CONMTAROL
QTWER PGS ALAGEZ?  3L.G0 12983 1203 1056 . 1184.00 80.21
- Je50 1451 15G¢ 1567 1689.00 3¢.92
NEG CONTHOL
DIMETHYLSULF RLADZ2? 10C.00u 269 3¢5 302 298.67 28.1%9
- 163.QCu 215§ 213 F{" ] 210.33 Geal
!
aMGS=36-uCi?
RLAGC? 1v.CO 311 3%e 326.50 19.C9
nLACZ? 3C.u0 198 bbd 421.50 37.618
ALAQRY? $G.C0 480 52e 503.C0 32.53%
o ACc? 13¢.CC 586 o3 " 608.517 31,82
T AC? 300.G0 654 65 674.C0 20453
- 1Geu0 331 5% 295%.50 7.78
- Iueul 330 L1 396.50 23.33
hd S\-QQO 656 &C? ‘31050 3‘065
- 19¢.00 677 3a¢ 433.00 62.23
- 30Q.60 $Q0 353 441.50 82.73
6=PGS T-PpY
FRENGCOPY CHECK : TRUE MUTANTS N-NGS P-PPw
STERILITY §-9 2 NOT CCONTAMINATED Te-TOXIC R-MGS B-9PQ
SAMPLE STERILITY: NCT CONTAMINATED INTC=TCO NUMERQUS TO COUNT L-NLS [~-¥m
ACT MIX/PLATE s SQluGos NATC=NQT ABLE TO COUNT U=yuLs C=um

A-11



]

.JTAGENICITY TESTING OF C.I. SOLVENT GREEN NO, 3 =
C.1. SOLVENT YELLOW NO, 33 MIXTURE IN SALMCNELLA TYPHIMURIUM

IN VITRO ASSAYS wlTH SALMONMELLA TYPHIMURIUM
OF ARMY DYE GREEN

RESEARCH LAB: GaBA oM CQo/05/84 08/27/84
TEST TYPE: STANDARD PLATE INCORPQRATION STRAIN: TA102
*RLAL2Y?

POSITIVE CONTRQOL USED wAS DANTHMRON,

MITCMYCIN=C wAS USED AS THE POSITIVE CONTRGL.

A-12
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MUTAGENICITY TESTING OF C.I. SOLVENT GREEN NO. 3 -
C.I. SOLVENT YELLOW NO. 33 MIXTURE IN SALMONELLA TYPHIMURIUM

IN VITRO ASSAYS ol TH SALMONELLA TYPHIPURIUNM
OF ARMY DYE GREEN

RESEAACH LAB: GBOA

TESY TvPg:

oN

Ce/08/8¢

STANDARD PLATE INCORPORATICH

087277564

STRAIN: TAIC2

A NISTIOINE REVERTANTS PER PLATE
4 UGS PER
COMPGUND 1 PLATE A ] ¢ 0 € MEAN $T0
PGS CONTaCL
QTHER PuLS ®LAQS? 3L.c0 (6)117¢ 1308 1192.C0 22.¢7
- we$50 1182 1164 1170 1173.33 752
NEG CONTAOL
DImMETnYLSULF RLACC? 1CC.00u 257 234 239 263.33 12.10
- 120.500 154 (&) 148 149.50 036
EMGS~84-0CCY
RLAGES? 10.00 (&) 273 270.00 0.GC
&LAGS? 3¢.0C 612 4Cu «06.00 B.69
ALAQC? SvueGO 453 17 665.00 11,31
RLACC? 1GC.u0 S47 5¢7 $27.G0 25,28
ALAQe? 30C.C0 a84 8640 672.C0 10.v?7
- 16.20 214 2C3 203.50 7.78
- Tueul 3?5 334 352.5Q 11.82
- SGeGC b 1Y} 39¢ 369.00 32.52
- 10C.0 «32 ) 440.50 12.852
- 3%C.00 422 490 486.60 Se66
C=-PGS T-o0pT
FMENGCOPY CMECK : TRUE MUTANTS N=NGS P-pPpm
STERILITY S=-9 : NOT CONTAMINATED Te=-TOXIC M-mGS 6-°P8
SAMPLE STERILITY: 5OT CONTAMINATED TNTC=TCO NUMERQUS TO COUNT L=NLS ~-mnm
ACT mIX/PLATE : SCOuLGa NATC-NGT ABLE TO COUNT U=uLs§ (C~um

A-15

S .o . "
. e M W W g w



MUTAGENICITY TESTING OF C.I. SOLVENT GREEN NO. 3 -
C.I. SOLVENT YELLOW NQ. 33 MIXTURE I[N SALMONELLA TYPHIMURIUM

I VITRO ASSAY. wITH SALMONELLA TYPHINURIUN
OFf ARMY OYE GREEN
RESEARCH LAB: GBEA o8 06708784

TEST TYPE: STANDARD PLATE INCORPORATION

SACKGHROUNDS

(LICGNTARINATED

A-16

08/727/84
STRAIN: TAIC2




MUTAGENICITY TESTING OF C.I. SOLVENT GREEN NO, ) =
C.1. SOLVENT YELLOW NO, 32 MIXTURE IN SALMONELLA TYPHIMURIUM

IN VITRO ASSAYS WITH SALMONELLA TYPHIMURIUN
OFf ARAY DYE GREEN

RESEARCH LAS: GABA ON 068/08/84 08/27/8¢
TEST TYPE: STANDARD PLATE INCORPQORATION STRAIN: TA1C2
RLAL27

CANTHRON 4AS USED AS A POSITIVE CONTROL,

MITOMYCIN C wAS USED AS A POSITIVE CCNTROL.

A-17
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MUTAGENICITY TESTING OF C.I. SOLVENT GREEN NO. 3 =
C.I. SOLVENT YELLOW NO. 33 MIXTURE IN SALMONELLA TYPHIMURIUM

IN VITRO ASSAYS wITH SALMOMELLA TYPNIMURIUNM
QF ARMY DYE GREEN

RESEARCH LAB: GBBA ON 046/15/84 Q8727784
TEST TYPE: STANOARD PLATE INCORPQRATION STRAIN: TAIC02

A MISTIDINE REVERTANTS PER PLATE

¢ UGS PER
COmPCUND T PUATE A 8 C b E MEAN $To

POS COMNTROL
QTHER POS &LAJ27 VeSO 1252 13727 1392 1379 1367.75 84,49
- 30.00 1382 13eC 1363 1361.00 35.5¢4

NEG CONTROL

DIMETHYLSULF RLACSC? 100.4u0u 264 284 204 264,67 1.15
- 10¢.CCu 232 18¢ 213 201.00 12,53
EMGS=34~ula?
KLAQe? 1.00 281 2638 276,50 9.19
RLASZ7 3450 236 2S¢ 26%9.00 26 .04
RLAQe7 1.0 293 281 287.C0 8,49
RLACc? Tueul 33z 3863 . 360.50 11.¢82
RULACc? Su.dl 628 38¢ «03.C0 32.53
RLACC?  17C.u0 641 53¢ 565.50 5C.20
ALACZ? 3CC.30 712 710 716.00 CeB3
- 1..0 203 19¢ 196.50 519
- 5.00 216 255 235.%0 27.58
- 12.50 241 23e 239.50 2.12
- Su.00 348 &Zo 3ga.co €6.57
- 100,30 637 by 443.C0 §.49
- 3CG.u0 457 430 646.50 14,85

G=-PGS T-PPY

PHENQCOPY (MWECK : TRUE WUTANTS N=HGS P<PPMm

STERILITY S=~9 s NOT CONTAMINATED Te=TOX;: ¢ n-nGS F-FPF3y

SAMPLE STERILITY: NOT CCNTAMINATED INTC=-TCO NUMERQUS TO0 COUNT L-mLS [1-#N

ACT MIX/PLATE H SuluGs NATC-NUT ABLE TQ COUNT U=uLs$ C-unm
A-20

e S A ~ o RETCE .

N P S e K e e .

T A MRS cev e s . e e e .yt
PP LGP (% r TR S U, W AL, W WO WP o W T S T S




MUTAGENICITY TESTING OF C.I. SOLVENT GREEN NO, 3 =
C.1. SOLVENT YELLOW NO. 33 MIXTURE IN SALMONELLA TYPHIMURIUM

IN VITRO ASSAYS wlITH SALARONELLA TYPWIMURIUNM

;

OF AARMY DYE GREEN =
RESEARCH LAD: GBOA Ch 068715784 08/27/8¢
TEST TYPE: STANDARD PLATE INCORPORATION STRAIN: TA102 S
eRLAJ27?
MITOMYCTi C wAS USED AS THE POSITIVE CONTACL. -
CANTHRON WAS USED AS THE POSITIVE CONTROL.
a-21
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MUTAGENICITY TESTING OF C.1. SOLVENT GREEN NO, ) ~
C.l. SOLVENT YELLOW NO. 33 MIXTURE IN SALMONELLA TYPHIMURIUM

IN VITRO ASSAYS wlTW SALRONELLA TYPHMIRURIUM
CF ARAY DYE GREEN

RESEARCH LASD: GBBA on (067057864 C8s7277%4
TEST TYPE: STANDARD PLATE INCORPORATIUN STRAIN: TAYCS
A nISTIOINE REVEATANTS PEN PLATE
< uGsS PER
COMPOUMND 1 PLATE A L] ¢ [ t REAN $10
POS CONTROL
2~AA ALACc? J3.00 de2é PR LYY ibab 260%.33 €Ce85
OTwWiR PuUS - $G.00 1738 1657 17a6 1726.33 65%.%4
NEG CONTROL i
DINETHYLSULF RLACE? 1C03.0GCu 3SC 31e 2v0 318.07 3C.C9
- 1903500 241 ¢ 252 238.33 15.18
EMGS-3e-u00?
RLaG¢? 1.G0 314 3Se 334.C0 26.28
Y R rys Sewd 316 3se 334.C0 26.¢8
ALACC? 1C.c0 381 360 36C.50 0.71
"LAQC? 0.0 50 5% . 452450 3.54
ALAQ2? SL.G0C 5§32 $C5 $18.50 16.C9
ALaCe? 1CC.GC S4é Ste : §31.00 18,38
®LAC2? 3CL.CO 512 190 454 .00 8ceG2
- 1.00 335 24& 271.00 ‘1.01
- .00 243 2Cs 234.00 41,01
- 10.G0 266 262 264,.C0 ie83
- Iueu0 283 287 285.60 ceb3
- 5Gec0 3123 2sd 334.00 33,94
- 10G6.50 130 325 327.5¢0 3.56
- Ilueul 309 i89 $97.00 1.3
G=PGS T-PPT
PMENGCOPY CHECK : TRUE ™MUTANTS N=NGS P-PPW®
STERILITY §-9 ¢ NOT CONTAMINATED To-T0XLC M-NGS 8-PPH
SAMPLE STERILITY: NGT CONTAMINATED INTC=TCO NUMERQUS TO COUNT L-NLS [-¥®
ACT MIX/FLATE s SuCuGs NATC-NUT ABLE 10 CGUNT U=yLs C-um

A-24
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MUTAGENICITY TESTING OF C.I. SOLVENT GREEN NO. 3 -
C.I. SOLVENT YELLOW NO. 33 MIXTURE IN SALMONELLA TYPHIMURIUM

IN VITRO ASSAYS WITH SALMONELLA TYPHIMURIUNM
Q0” ARRY DYE GREEN
RESEARCH LAB: GBAA oN  06/C3/84

TEST TYPE: STANODAAD PLATE INCORPORATION

METHYL GLYOXAL wAS USED AS TME POSITIVE CONTAOL.

08727784

STRAIN: TAY0¢
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MUTAGENICITY TESTING OF C.I. SOLVENT GREEN NO. 3 =

C.I. SOLVENT YELLOW NO. 33 MIXTURE IN SALMONELLA TYPHIMURIUM

OF

IN VITRO ASSAYS WITH SALACNELLA TYPHIMURIUN
ARMY DYE GREEN

RESEARCH LADB: 6B8A

TEST TYPE: STANDARD PLATE INCORPQRATIOM

COmMPOUND

POS CaANTRCL
2=AA
OTHER PUS

NEG CONTROL
DIMETHYLSULF

EMGS~-846=-L00

A

4

T
RLACc?
ALADG?

RLAQZ?
ALACZ?
kRLACC?
ALAGe?
RLAOG?
ALACz?
alLACc?

[ 2 B T B R ]

ON 06708784

UGS PER
PLATE A
S.ul 2C53
SueLO 1810

1CC.C0u 363
1Cu.C0u 277

1.00 353
5400 183
1¢.00 408
reeul 148
SCG.30 SUS
10C. 0 532
30C.o0 532
1.u0 238
5.C0 290
10.060 35S
10300 31?
5G.C0 358

10¢.00 376
3CC.5C 3310

PHENQCOPY (MNECK : TRUE MUTANTS
: NOT CONTAMINATED

STERILITY §=3

SAMPLE STERILITY:

ACT MIX/FLATE

HOT CONTAMINATED

: SGTuGS

nISTIDINE REVERTANTS PER P

L} 4 0 4

2002  ¢Ceb 2
17148 170 1

402 378
2660 279

3151
381
32
465
Lb0
53¢
$2é
254
280

Te=T0oXIC
TNTC=TQO0 NUMPERCUS TO CCUNT
NATC-NQT ABLE TC COUNT

A-28

08/27/84

STRAIN: TAICSH

LATE

NEAN

g47.C0
769.33

380.00
274.C0

352.C0
382.00
387.50
062.50
485.50
$32.00
528,00
274.00
279.00
311.50
318.00
312.50
376.00
341.C0

G-P6S
N=NGS
M-nGS
L=NLS
u=uLs

$To

L2.32
b48.52

19.97
7.00

1ebt
1e41
26e?8
37.48
27.58
G.C0
5.66
33.54
15.5%8
.19
1.41
6.36
G.5C
15.56

T-PRT
p-opR
2-epg
1-%n
Coum
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MUTAGENICITY TESTING OF C.I. SOLVENT GREEN NO. 3 =
C.1. SOLVENT YELLOW NO. 33 MIXTURE IN SALMONELLA TYPHIMURIUM

IN YITRO ASSAYS wlITHN SALMONELLA TYPHIRURIUM
CF ARMY OYE GREEMN
RESEARCH L..8: GBAA ON Q&s0S784 08/27/84

TEST TYPE: STANDARD PLATE INCORPOQORATIONMN STRAIN: TA153S
A : MISTIDINE REVERTANTS PER PLATE"
4 UGS PER
COMPOUND T PLATE A L] ¢ ] [3 REAN $TO
POS COMNTHOL
NAAZLDE - 3.00 1008 1C8? 1018 1047.67 26.27
2=AA RLAD27 3.60 154 154 152 155.G0 1.73
NEG CONTAOL
DIMETHYLSULF nLAQ27 120.CC0u 32 33 18 . 27.47 .39
- 1Cuv.00uU $S Su «0 48,33 7.64
8MGS~36~-u037
RLACc? 16.G0 25 13 20.50 6.36
"LA°27 30000 2‘ 2'; 26050 305‘
nLAR27? 5C.00 28 23 28.50 C.71
RLACS? 10C.GC 17 ra ) 18.50 2.12
RLAQc? 3CC.CC 14 21 17.53 .98
- 16.u0 61 52 $6.50 6.36
- JG.S0 28 32 30.C0 233
- SueGO &0 e 36.C0 5.06
- 1050-0 S1? &1 ‘6000 7oc7
- 30G.C0 38 Y3 3%.00 bolh
G=PGS T-PpT
PHENOCGPY CMECKR : TAUE MUTANTS N=NGS P-PPn
STERILITY §=5 : NOT CONTAMINATED Te=T0x}C MeMGgS 8g-Ppg
SAMPLE STERILITY: NOT CONTAMINATED TNTC=TL 0 NUMEROQUS TQ COUNMT L-=NLS {=tm
ACT MIX/PLATE s SCluGs NATC=NQT ABLE 7O COUNT U=uLS C=um

A-31
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MUTAGENICITY TESTING OF C.I. SOLVENT GREEN NO, 3 =
C.I. SOLVENT YELLOW NO. 33 MIXTURE IN SALMONELLA TYPHIMURIUM

IN VITRO ASSAY3I wlTH SALMONELLA TYPHIPURIUM
OF ARRMY DYE GREEM

RESTARCH LAB: GBGA ON 0Q6/08/8% 08727784
TEST TYPE: STANOARD PLATE INCQRPORATION STRAIN: TA1S52S

A HISTIOINE REVERTANTS PER PLATE

¢ UGS PER
COMPLUND T PLATE A 8 4 0 £ MEAN STD

P08 CINTROL
NAAZIDE - 3.G0 1003 24 1€14 998.47 17.5C
2<-AA wLAZ27 3.60 89 163 109 10C.33 1C.26

NEG CONTROL

DIMeTmyYLSULF RLACc? 10C.C0u 2 r 18 22433 3.79
- 100.500L “3 2o 8 32433 $ec$
8MGS-34-,031
*LACc?  10.3C 14 16 14.00 G.C0
iLkCL? 3;040 19 1) 17.00 20&3
WLale? 1CC.LGC 21 21 ) 21.C0 G.C0
wLal¢? 3Cu.c0 11 s : . 10.C0 1.61
- 1;-;0 34 ;7 31050 cel8
- 1.C0 36 17 26.50 13.0b
- Sweul r1s 33 28.50 .36
- 100.e0 41 2?7 36.C0 .90

G=PGS T=PPT

FPHENCCCPY CHECK ¢ TRUE “UTANTS N=NGS FP-PPpm

STERILITY 3=% : NQT CUNTARINATED Te~TQXC m-pGS E£-PPY

SAMPLE STERILITY: NCT CONTAMINATED INTC=TL0 NUMEROUS TO COUNT  L=NhLS [=-num

ACT Mla/FLATE : S3TUGS NATC=NGT ABLE TO CCUNT u=uLsS C-uMm
A-34
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MUTAGENICITY TESTING OF C.l. SOLVENT GREEN NO, 3 -
C.1. SOLVENT YELLOW NO. 33 MIXTURE IN SALMONELLA TYPYIMURIUM

IN VITRO ASSAYS wlTW SALRONELLA TYPHIRURIUN
OF ARPY OYE GREEN

RESEARCH LAG: GBOA cn 06/05784 C8/,27184
TEST TYPE: STANDARD PLATE INCORPQRATION STRAIN: TAISY?

A NISTIDINE REVERTANTS PER PLATE

¢ UGS PER
COPPUUND 1 PLATE A 8 (4 [ € MEAN $TO

POS CONTROL
9=aa - 12000 1258 1325 1652 1348.33
2-AA RLAC2? 3.20 Set €7 [Y% | 48C.33

NEG CONTady

DIMETHY SuLF ALA0C? 10C.oCu <0 16 1? 17.47
- 1C0..C0 . 3 9 8§.33
ELIR LT PEIenh |

“LA027 1ued0 14 e 21.C0

ALAS¢? 1..30 s v 22.50

nLASC? Sueul 35 21 3C.C0

“LAl¢? 1Ce..0 3 O 27.C0

nLAC¢? 3CL..0 27 20 : 26.50

- 1C.40 16 1¢ 14,00

- Teell 14 1? 15.50

- Sceul 14 L 17.0C

- 10423 16 le 15.C0

- 3CC.a0 14 13 16.50
G=PGS

FHMENGCGPY CHECK : TRULUE “UTANTS N=NGS
STERILITY 5-3 : NOT CONTAMINATED Te=T0XIC nengs
SAMPLE STEPILITY: Q0T CONTAMINATED TNTC=-TL0 NUPea0US TO CCUNT  L=-mLS
ACT mIasrPLATE P VL Y NATC=NULT Aole TO COULNT V=uiL$

A-37

$7.68
76486

.38
C.58

2.50
3.564
12.73
"z‘
el
ce83
ée12
6ol
1a61
ée12

T-PpT
p=-PpN
g-opg
1-wn
L
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MUTAGENICITY TESTING OF C.I. SOLVENT GREEN NO. 3 =
C.I. SOLVENT YELLOW NO. 33 MIXTURE IN SALMONELLA TYPHIMURIUM

IN VITRO ASSAYS wiTH SALMONELLA TYPHIMURIUM

OQF ARMY DYE GREEMN
ON

RESEARCH LAB: GBBA

TEST TrPE: STANDARD PLATE INCORPURATIOAN

A
¢
COMPOUND T
PGS CINTmOL
F=AA -
2=AA RLAQZ?

NEG CONTHQL
DIMETHYL SULF RLAJG?

5"65‘3“4531
RLACZ7
ALafi¢?
ALAZc?
eLADL?
nlLAGe?

-

PHENOQCOPY CMECK : TRUE MUTANTS

UGS PER
PLATE

100.00
3.20

3CU000

36/08/84

A

512
314

29
12

26
2C
21
L)
26
25
17
13

24

STERILITY S-y S NMOT CONTAMINATED
SAMPLE STERILITY: NOT (ONTAMINATED

ACT MIX/FLATE :

55CL6S

WISTIDINE REVERTANTS PER P

8 c 0 €

605 453
16 k2 1

4 17

"’YOlZC
INTC=T00 NUPZRQUS TO CCUNT
NATC=NGT ABLE TO COUNT

A-40

08/27784

STRAIN: TA1537

LATE

MEAN

523.33
313.67

13.00
12.00

20.50
25.50
22.50
39.00
26.50
23.600
17.50
164,50
17.C0
25.50

G-~P6S
N=NGS
ne-pMGS
L=NLS
U=uLs

STO

76.63
2e52

é.C0
5.C0

7.78
7.78
212
0.00
3.5¢6
2.83
cemMm
ée12
1e61
de12

T-op7
P-ppN
g-opQ
[=un
C-um
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MUTAGENICITY TESTING OF C.I. SOLVENT GREEN NO, 3 -
C.1. SCLVENT YELLOW NO. 33 MIXTURE IN SALMONELLA TYPHIMURIUM

IN VITRO ASSAYS wITH SALMONELLA TYPHIMURIUNM
OF ARRY DYE GREEN

RESEARCM LAB: GBBA ON Q6708784 C8/27/84
YEST TYPE: STANOARD PLATE INCORPORATION STRAIN: TA1537
BACKGHOUNDS

(C)CONTAMINATED

A=-41
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MUTAGENICITY TESTING OF C.l1. SOLVENT GREEN NO. 3 =
C.I. SOLVENT YELLOW NO. 33 MIXTURE IN SALMONELLA TYPHIMURIUM

IN YITRO ASSAYS wlTH SALMONELLA TYPHIMURIUM
OF ARMY DYE GREEN

RESEARCH LAB: GBBA ON  36/05/84 08/27/84
TEST TYPE: STANDARD PULATE INCORPGRATION STRAIN: TA1538
A WISTIOINE REVERTANTS PER PLATE
C uGS PER
COMPOUND 1 PLATE A 8 c b € mEAN  STD
POS CONTHOL
‘ 2-NF - 3.00 815 5z e28 631,87  18.77
2-a4 RLAG27  5.30 1081 103 1Cs2 1058.67  S.36

NEG CONTROL
DIMETRYLSULF wLAJ27 1000V “! 15 38 32.C0 11,53
- 18u.dCu 2 13 15 15.23 2.52

EMGS=d6-uCI

RLAQR2?7 15400 36 3 34.50 2+12

RLAQZ? 2,30 w2 33 37.50 6.36

, RLaCce? 5Ceul 32 '™ 368.00 S.86

J ALAd2? 120.40 &C ¢ ) 33.G0 .90

! : RLA0¢7?  3Cu.i0 19 13 19.C0 .82
R - 1030 15 1s 17.50 2412
/ - 35.30 17 1?7 17.00 veCO
- SU-CC &O 15 17050 305‘.

- 120.00 130 13 $9.50 §7.28

- 305.400 18 1¢ 131.50 .12

‘ G=PGS T-0pT
T PHENGCOPY (CHECK

: TRULE WUTANTS N=NGS P-PPM
STERILITY 35«9 : NOT CONTAMINATED TealQX[( MemGS B-PP3
SAMPLE STERILITY: NOT CONTAMINATESD INTC=TJ0 NUMERQUS TO COUNT  L=NLS 1-=-wn
ACT MIX/FLATE s S3Tu6S NATC-NUT ABLE TO COUNT U=ulLsS (=um

: A-44
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S
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MUTAGENICITY TESTING CF C.l. SOLVENT GREEN NO. 3 =~
C.l. SOLVENT YELLOW NO. 33 MIXTURE IN SALMONELLA TYPHIMURIUM

IN VITRO ASSAYS wITH SALMONELLA TYPHIMURIUM
OF ARMY DYE GREEMN
ON  J6/08/864

RESEARCH LAB: G33A

TEST TYPE: STAROARD PLATE [NCORPQRATIOA

A
4
COMPUUND T
POS CONTROL
2=%F -
2=AA wLAaQe?

NEG CONTAOY
DIMETHYLSULF RLACQR7

5HGS‘!6°«CC?
PLADG?
ALACS?
nLACE?
hLACe?
RLAZZ7

uGsS PER

PLATE A
3.00 sQe
<30 3816

19¢.30u 40

lCu-QCu 1

10.G8 52
3C.¢0 83
Susdl 5?7

1Jueud %4
324430 32

10.060 15
33.00 14
5Cceu0 17
150euC 13
3GC.30 1

PHENCCCOPY CHECK : TRUE W TANTS
STERILITY S=9 s MOT CONTAMINATED
SAPPLE STERILITY: NCT CINTAM NATED
ACT mlR/PLATE t SCLUGs

C8/27784

STRAIN: TA1533

WISTIDINE REVERTANTS PER PLATE

8 < 0 €

60« 328
807 8¢8

6¢ 13
15 19

Te=T0X1¢
INTC=TL0 NUMELPOUS TO COUNTY
NATC=NCT ABLE TQ COUNT

A-47

MEAN

544,67
817.00

71.47
19,33

51.00
73.50
5%.50
56.00
10.50
13,50
17.00
14.50
146.00
13.50

G=PGS
N-NGS
Mengs
LeNLS
U-uLs

STO

$1.00
10.9¢6

Tebp?
pebpw
g-org
1-em
Coun



MUTAGENICITY TESTING CF C.Il. SOLVENT GREEM NO. 3 -
C.I. SOLVENT YELLOW NO. 33 MIXTURE IN SALMONELLA TYPHIMURIUM

IN VITRO ASSAYS WlTH SALMONELLA TYPHIMUR]IUM
OF ARMY DYE GREEMN

RESEARCH LAB: 3834 CN 06/08784 C8/27/8¢4
TEST TYPE: STANDARD PLATE INCORPQRATIONM STRAIN: TA1S51:
SRLAC2?

SPONTANEQUS COuUNT (S MIGH DUE TO SMALL SALMCNELLA COLONIES OM THE PLATE,

A-48
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MUTAGENICITY TESTING OF C.I. SOLVENT GREEN NO, 3 =~
C.1. SOLVENT YELLOW NO. 33 MIXTURE IN SALMONELLA TYPHIMURIUM

IN VITRO ASSAYS wlTH SALAONELLA TYPHIMURIUM
OF ARMY DYE GREEN

LA A

RESEARCH LAD: GBAA oON Q4720784 0872?7784
TEST TYPE: STANOARD PLATE INCORPORATIOM STRAIN: TA1S518
A HISTIDIKE REVERTANTS PER PLATE
¢ UGS PER
COMPOUND  f PLATE A 8 (4 o E MEAN STO
POS CONTRCL
2=NF - 3.00 %92 SC+4 $51 515.67 11.18
2=AA ALAQR2? Ce5C 468 Me 73?7 706.33 35.13
NEG CONTROL
DIMETHYLSULF RLAC2? 1CG.u0u 45 y 36 40.00 4.598
- 10&-;0‘) 8 12 16 ’2000 ‘UCO
BMGS=34-.C01 )
kLAJc? 1¢.J0 % 31 36.00 7.C7
RLAGZ2? IL.00 sC 61 65.50 6.36
ALACCT SGeu0 38 I 38.50 Ge?1
ﬁL‘\Q&’ 10;-\:0 51 Lo ‘9050 2-12
RLAC2? 3%G.u0 és o7 ' 26.00 Teot
- Tweul ) 1> 12.060 XYy}
- 1.0 11 1¢ 14.50 2412
- Sweul 17 1o 17.50 Ce71
.- 10000 3 17 18.00 1end
- 3I0u.u0 21 16 18.50 3.5¢6
G=PGS T-PpT
PHENGCCOPY CHMECK : TRLE “uTANTS N=NGS P~bp™
STERILITY §-9 : NOT CONTAMINATED Te-TOX]C M=mGS B-PPY
SAMPLE STERILITY: NOT CONTAMINATED INTIC=T(0 NUMERQUS TS COUNT  L=NLS [-~wnm
ACT MmIX/PLATE : S20uGsS NATC=NUT ABLE TO COUNT U=ULS (=-um
A-51
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MUTAGENICITY TESTING OF C.I. SOLVENT GREEN NO, 3 =
C.I. SOLVENT YELLOW NO. 33 MIXTURE IN SALMONELLA TYPHIMURIUM

QF

IN VITRO ASSAYS WITH SALMONELLA TYPHIMURIUAM

RESEARCH LAB: GBdA

TEST TYPE:

COMPGUND

FOS CONTROL
2=NF
2=AA

NEG COANTROL
DIMETHY_SULF

bnGS:ba-GCGt

PHENOCOPY CHECK : TRUE MUTANTS

STERILITY 3-9

SAMPLE STERILITY:

ACT MIX/PLATE

e oW - e wrww o mow
T R CRA LA R R S N AL A

AR®Y OYE GREEMN
ON (037307584 C8/27
STANDARD PLATE INCORPORATIONM STRAIN: TA9S
A HISTIDINE REVERTANTS PER PLATE
¢ uwGS PER
T PLATE A 8 [ 0 € KEAN
- 3.40 300 31 s 309.00
RLADZS ve30 37§ 837 853 855.00
iL-\CZt :LQUCU 60 41 ~8 ‘9.67
- 10C.30u 28 33 30 30.33
nLAQCS 1.00 51 Su 50.50
xLAC2S 3eud 5? (3] 45.60
MLAQ26 1C.00 53 6 67.50
kLAJ26 3C.80 53 Y SC.50
HLAQc¢h 5Ce00 49 Sa 53.50
"LAJcS  10C.G0 56 57 $5.50
RLAQZS  300¢.o0 49 &1 $5.00
RLAJ28 570,50 63 67 55.00
"LAQcS 150C.00 52 26 39000
- 1ea0 24 2? 25.50
- 3430 27 25 26.00
- 10660 32 sS4 43.00
- I..d0 26 3G 28.C0
- Suedl 25 23 25.00
- 10¢. .0l 29 G 24,50
- 30G.390 19 28 22.5Q
- 50050 21 25 23.00
- 100C.C0 25 13 21.50
G-PGS
N=NG S
i wQT CONTAMINATED TeaTyxl(C n=MGS
wOT COMTAMINATED TNTC=TU0 NUPEROUS TO COUNT L=-NLS
SGCuUGs NATCNUT ABLE TO COUNT U=-uLs$

A-54

e

184

STd

7.94
17.08

9.1
2452

0.7
7.G7
7.78
3.54
6.16
2e12
8449
11.31
183.38
¢el2
1.41
15.56
2.83%
c.C0
0.38
6e9$
2.83

0e3S

T=0pT
Peppm
8-ppg
1-on
Coun

. cw e .
ST
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MUTAGENICITY TESTING OF C.I. SOLVENT GREEN NO. 3 =
C.1. SOLVENT YELLOW NO. 33 MIXTURE IN SALMONELLA TYPHIMURIUM

IN VITRO ASSAYS WITH SALMOMELLA TYPHIMURIUM
OF ARNMY DYE GREEM

RESEARCH LAB: GHAA ON Q4&/08784 08/27784
TEST TYOE: STANOARD PLATE INCORPORATION STRAIN: TAOS

A HISTIOINE REVERTANTS PER PLATE

< UGS PER
COmMPUUND 1 4 PLATE A 8 ¢ 0 € MEAN s$TO

PGS CONTxOL
2=NF - 3.00 250 27C 258 258.33 10,61
2=AA RLAC¢e we3U 74C 825 81?2 7%4.00 Le.54

NEG CONTROL

DIMETMYLSULF RLAD2S 10J.30u 42 31 43 38.67 6,66
- 190.3Cu 23 2y < 26.C0 458
EMGS-34-,001
RLAJZ2S 1.30 37 &0 38.50 det2
nL-OZO 5-60 41 '} SJ-OC 11.31
WLA0co 16.60 29 3¢ 30.50 2.12
nLaQct 3veG0 Se beo $2.00 95.66
ALAD2S SUelO oS $3 ' 49.00 5.66
RLAJ26 13G.30 S0 6o 49.00 1.41
nLAJ26 370.00 50 So $3.00 he26
- 1v.C0 r3 3 28.C0 felb
- lv.C0 Py 27 26.50 Ce?1
- SC.00 30 2y 29.50 Ce??
- 10G.00 41 1e 29.50 16.26
- 300.00 20 n 25.50 7.78

G=PGS T-pPT

PHENQCOPY CHECK : TRUE MUTANTS N=NGS P-PPm

STERILITY §=% $ NOT CONTAMINATED Te=T0X[C Re-RGS g-PPe

SAMPLE STERILITY: NOT CONTAMINATED INTC=TU0 NUMERQUS TO COUNT L=NLS L-mn

ACT MIX/PLATE EEE PVRel V] NATC-NGT ABLE TO COUNT U=ULS (C-unm
A=57



MUTAGENICITY TESTING OF C.I. SOLVENT GREEN NO. 3 =
C.I. SOLVENT YELLCW NO. 33 MIXTUPE IN SAILMONELLA TYPHIMURIUM

IN VITRO ASSAYS wITH SALMONFLLA TYPHIMURIUM
OF ARMY DYE GREEN

RESEARCH LAB: GBBA ON Q&/0678¢ C8/27/784
TEST TYPE: STANDARD PLATE INCORPORATIOM STRAIN: TA9E
*RLACRe

A30Ve 100 LG/PLATE, THE SAMPLE APPEARS TQ PRECIPITATE OUT GF SOLUTION.

A-58
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MUTAGENICITY TESTING OF C.I. SOLVENT YELLOW NO. 33

IN VITRO ASSAYS wilTH SALRONELLA TYPHIMURIUMN
OF ARMY DYE YELLOW
RESEARCH LAB: G88A ON 03/30784
TEST TYPE: STANDARD PLATE INCORPORATION STRAIN: TAYOC
A RISTIODINE REVERTANTS PER PLATE
¢ UGS PER
COmPQUND 1 PLATE A 8 [ o] 3 MEAN
POS CONTROL
NAAZLODE - J.00 1179 1205 11350 1188.00
Q=AA "LAQ26 Ge50 363 oy 258 340,33
NEG CONTAOL
DIMETHYLSULF RLAJctr 10G.C0u 10S% 101 163 103.00
- 100.30u 133 134 24 111,33
MGS~36-,0u’
ALASCS 5000 118 13 123.50
RLAS2S 1C.20 137 150 166,50
ALAQcS Joeul 172 200 ) 186.00
aLadee $CeC 120 16¢ 166,00
wlLalc¢s 100.00 144 161 1%3.50
ALAQ¢Ss  3Cuedl 149 138 163.50
RLAQR2E 53u.c0 132 138 131.00
XLASEY 1G05.C0 12$ 138 130.G0
- Y.u0 129 113 121.00
- S.G0 141 1e1 141,00
- 13.30 120 146 132.00
- 3Cec0 154 166 160.30
- Soel0 1514 154 152.50
- 10v.Q0 142 141 141.%0
- 306.Q0 129 139 132.00
- $SCC.00 139 168 123.%0
- 153ves0 33 11¢ 102.%0
6=9GS
PHENQCUPY CHECK : TAUE MUTANTS N=NGS
STERILLITY §5-6 : NOT CONTAMNATED Te-TQXC n-ngs
SAMPLE STERILITY: NCT CONTAMINATED ITNTC=TU0 NUPEROUS TO COUNT  L-NLS
ACT MIA/PLATE s SCTUGS NATCeNGY ARLE TO COUNT u=LLs$
hA-61

IN SALMONELLA TYPHIMURIUM

0es27/84

STO

14.73
Jo.89

2.00
19.86

1.61
12.02
13.64
19.50

5.66
10.¢1

7.78

141

7.07
11,31

C.G0
16.67

d.49

€e12

C.71

he26
21.52
13t

TeppT
Pebpn
Ry
1-um
C~un
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MUTAGENICITY TESTING OF C.I. SOLVENT YELLOW NO. 33
IN SALMC JFLLA TYPHIMURIUM

IM VITRQ ASSAYS WITH SALRMONELLA TYPNIMyRIUM
QF ARMY OYE YELLOW

RESEARCH LAB: GBaGA ON (04/06784 08727784
TEST TYPE: STANDARD PLATE INCORPQORATION STRAIN: TAICO

A MISTIODINE REVERTANTS PER PLATE

[« uGS PER
COmPQUND T PLATE A -] 4 1] 13 REAN 1 11 ]

POS CONTROL
NAAZIDE - 3.30 1253 1350 1320 1307.67 L9.66
2=AA RLAQ2¢4 <eSC §53 81¢ 22 869.00 74028

NEG CONTKOL

DIMETHY._SULF RLADZS 100.30u 11§ 125 114 118.00 6.03
- 10C.3Cu 109 102 110 1C7.C0 036
EMG6S~34-u032
RLAQZS 1..0 132 151 161,50 13.44
RLAQZS .00 146 132 138.C00 8.49
RLAQZS 1C0.30 153 149 151.00 .83
RLAQZCS *0.00 174 155 143.50 14.48
wLAQZS 5CG.d0 146 17« © 160.C0 15.80
RLAQ26 103.00 147 151 15¢.00 11.31
RLAJZS6 3CL.00 156 135 145,50 14.85
- 1.00 138 130 130.00 .00
- 300 112 129 120.50 12.82
- 16.00 128 112 120.00 11,31
- Svel 124 132 129.C0 belb
- 1246000 140 126 133.00 .50
- 303.00 111 114 114,50 4,55

G=PGS T-PPT

PHENQCOPY CHMECK : TRUE MyuTANTS N=NGS P-PPpm

STERILITY S-% : NOT CONTAMINATED Te=TOx1C M-mGS B8-PPY

SARPLE STERILITY: NCT CONTAMINATED INTC-TuQ NUMERCUS TQ COUNT L=NLS [-mm

ACT NIX/FPLATE ¢ 5CCuGSs NATC=-NOT ABLE TO COUNTY U=UuLS C-um
A-64
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MUTAGENICITY TESTING OF C.I. SOLVENT YELLOW NO. 33
IN SALMONELLA TYPHIMURIUM

IN VITRO ASSAYS wITH SALMONELLA TYPHMIMURIUNM
OF ARMY DYE YELLOW

RESEARCH LAB: GBBA ON  04/06/784 08727734
TEST TYPE: PLATE TEST =~ PREINCUBATIOM STRAIN: TAIQC
A MISTIDINE REVERTANTS PER PLATE
‘ ¢ uGS PER
! COMPOUND T PLATE A 8 C ] € MEAN STD
POS CONTROL
NAAZIDE - Jeld 1227 1278 1247 1257.33 26.86
2=AA RLACCS we30 354 337 137 332.47 23.30
NEG CONTAOL
DIMEYHY SULF ALACZE 10C.GCu 108 11?7 118 113.33 6o73
- 10G.00u 144 13¢ 1¢? 134,33 8.6
EMGS-34~,0,2
RLACCS 1.40 129 133 131.C0 2483
RLACce Sl 132 132.C0 g.CQ0
° wLACcS 1030 151 146 145.50  7.78
RLAT¢S Iveud 156 18¢C 168.00 16.%7
xLAGes Seeul0 154 G2 , 198.50 te36
rba®ct 150650 18$ 15« 154.50 Se?1
kLAG26 3CC.50 172 137 154.50 24?8
- 1eul MM 125 12G.6C 12.73
- 1CeeC 10C 132 116.50 25433
- L VRRVEY 139 161 12C.C0 26.87
- SCevd 194 125 159.50 “3.79
G=PGS T-PPT
PHENCCOPY CHECK : TALE WUTANTS NeNGS P-Ppw
STERILITY S~5 : NOT CONTAMINATED TeaTOXC M-mGS E-PPH
SAMPLE STERILITY: NCT CCNTAMINATED INTC=TG0 NUMEROUS TO COUNT  Le=NLS [-mm
ACT MIx/PLATE : SCTWGS NATC=-NCT ABLE TO COUNT U=uLsS (C-um

A-67
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MUTAGENICITY TESTING OF C.I. SOLVENT YELLOW NO. 33
IN SALMONELLA TYPHIMURIUM

IN VITRO ASSAYS wITH SALMONELLA TYPHIMURIUM
CFf ARMY DYE YELLOW

RESEARCH LAB: GBAA CN Q6/01/84 08/27784
TEST TYPE: STANOARD PLATE INCORPQRATIOMN STRAIN: TAYC2

A NISTIOINE REVERTANTS PER PLATE

¢ UGS PER
COMPOUND T PLATE A 8 ¢ b E FEAN ST

POS CONTACL
OTHeR PuS ALAC2? 3G.30 1111 384 10C9 1034.087 67.28
- vwe$0 349 338 Ja2 355.33 26.13

MNEG CONTROL

DIMETAYLSULF RLACL? 10C.C0u 102 1Cy 100 108.47 we¥3
- 180.00u 57 «Q «2 ‘ 46.33 $.29
cMGS=-de=-u002
wlAa0e? 16.00 10¢C 1¢C 100.00 g.Co
nLAale? 2..00 1464 162 1$3.00 12473
RLACC? Suecl 156 187 188.50 Ce?1
xLAZZ7? 13C.c0 213 18¢ 201.50 16.26
RLAJE?  305.30 138 2Cs : 19?7.00 12.73
- 16.00 113 91 102.00 1556
- 5Ce00 113 11¢ 111.50 2.12
- 1CC.00 76 163 87.00 15,38
- 3CCeu0 56 11 105.50 13466

G=PGS T-0pT

PHENOCOPY CHECKX : TRUE MUTANTS N=NGS Pe=Ppw
STERILITY S~=% : NOT CONTAMINATED Te=TOXN]C M-MGS E-PPg
SAMPLE STERILITY: NCT CINTAMINATED INTC=TLQ NUPERQUS TQO COUNT L=NLS [-®m
ACT MLIx/PLATE i S3CuUGS NATC=NOT ABLE TO COUNT U=uLs (C-um

A-70




MUTAGENICITY TESTING OF C.I. SOLVENT YELLOW NO. 33
IN SALMONELLA TYPHIMURIUM

IN VITRO ASSAYS wITH SALMONELLA TYPHINURIUM
OF ARMY DYE YELLOW

RESEARCH LAB: GBBA ON Q6701784 08727784
TEST TYPE: STANDARD PLATE INCORPORATION STRAIN: TATCR2
*RLALR?

FOSITIVE CONTROL USED wA3S DANTHARON, OYES START TO PRECIPITATE QUT OF SCUL
UTIO0N AT THE 300UG DOSE.

FOSITIVE CONTROL USED wAS MITOMYCIN C.

A=71
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MUTAGENICITY TESTING OF C.I. SOLVENT YELLOW NO. 33
IN SALMONELLA TYPHIMURIUM

IN VITRO ASSAYS WwITH SILMONELLA TYPHIMPURIUM
OF ARMY DYE YELLOW

RESEARCH LAD: GBBA ON 04708734 08727764
TEST TYPE: STANDARD PLATE INMCORPORATIOMN STRAIN: TAIC?2
A NISTIDINE REVERTANTS PER PLATE
4 vwGS PEN
COMPOUND 1 PLATE A L] C 0 E NEAN STD
POS CONTROL
OTHER POS "Lalc¢? ILeud (L)117¢ 12 1192.00 22483
- “we30 1182 11649 1120 1173.33 7.57
NEG CONTROL
CIMETHYLSULF KLAG27 10C..0L 257 <3s 2i9 263.33 12.1C
- 1CC.C0u 154 (&) 1a§ 169.50 6.36
oMGS~34~,0u2
WLAQC? 10.00 403 461 422.C0 26.57
RLACe? IL.CC 538 Y13 $01.C0 $2.33
iLAG&7 5\-0;0 003 QOJ 6?5050 305‘
KLACZ2? 1Ci.S0 640 665 652.50 17.69%
RLAC¢7? 30ueul 474 662 . 470.00 11.31
- 14.00 361 35¢C 365.50 0.36
- TLeul L7 b, 4%7.C0 244Cé
- $3.G0 $G6 426 465.C0 §7.98
- 10C..0 YA o3 «52.00 15.56
- I0vesC (%31 $17 $C1.00 Qi .03
G=PGS Ye-OpPT
PHENGCCGPY CHMECK : TRUS MUTANTS N"NGS PepPPM
STERILITY S=v s NOT CONTAMINATED Te=T0X]C n=mGS B-PPB
SAMPLE STERILITY: NOT CONTAMINATED TNTC=TQO0 NUPERCUS TO COUNT L-=NLS [-wnm
ACT MIx/PLATE ¢ SClu6s NATC=MUT ABLE TQ COUNT UsuLs C(-um

A-74




MUTAGENICITY TESTING OF C.l. SOLVENT YELLOW NO. 33
IN SALMONELLA TYPHIMURIUM

IN VITRO ASSAYS WITHW SALMOMELLA TYPRIRURIUN
OF ARMY DYE YELLOW

RESEARCH LAB: GBaA oN (Q6/08/8¢ 08727784
TEST TYPE: STANDARD PLATE INCORPORATIOM STRAIN: TAY0Q2
SACKRGROUNDS

(QICONTANINATE

A-75



MUTAGENICITY TESTING OF C.I. SOLVENT YELLOW NO. 33
IN SALMONELLA TYPHIMURIUM

IN VITHO ASSAYS wITH SALMONELLA TYPHIMUR]UW
OF ARMY DYE YELLOW

RESCARCHM LAB: GBBA ON 06/08/8¢ 08727/84
TEST TYPE: STANDARD PLATE INCORPORATIOM STRAIN: TA1G2
*RLAC27

DANTARON whS USED AS TrnE POSITIVE CONTROL,

MITCMYCIN C wAS USED AS THE POSITIVE CONTROL.

A-76
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MUTAGENICITY TESTING OF C.I. SOLVENT YELLOW NO. 33
IN SALMONELLA TYPHIMURIUM

IN VITRO

OF ARPMY DYV
RESEARCH LAB: GBBA

€ YELLOW

ON 06715734

TEST TYPE: STANDARD PLATE INCORPOQRATION

A
C
COMPGUND T
FQS CONTROL
OTHER PGS RLAQS?

NEG CONTAOL
DIMETHYLSULF RLACZ7

EMGS=34-.Cu2
RLAC¢?
"LAGC?
kLACC?
aLAQ¢?
RLAQE?
RLaCe?
aLalc?

FHENCCOPY CHNECK : TRUE MUTANTS

uGS FER
PLATE A
\...50 1252
SBOUO '350

100.00u 264
130.C0 232

1.50 233
5.00 317
1¢.0C 493
I0.C0 S69

SGelU 658
10C.C0 711
I0LeuC 7r?

1..0 217
5.00 33¢

1000 363

3C.ch 617

Sueul 'YX
106.C0 683
30u.J0 43S

ASSAYS WwITH SALMONELLA TYPHIMURIUN

08rs27/84

STRAIN: TAI102

STERILITY 5-% 2 NOT CONTAMINATED
SAMPLE STERILITY: NOT COMNTAMINATED

ACT PIx/FLATE HE o)

LGS

MISTIDINE REVERTANTS PER PLATE
] 4 ] 3 MEAN
1377 1392 1376 1367.75
1326 1323 1341.00
266 206 264467
184 13 <01.50
2%2 287.50
377 347.00
341 372.00
52¢ 535.50
84y 673.5¢C
707 709.00
701 739.00
161 20«4GO
b3-19 29C.C0
383 371.00
613 415,40
463 665,50
461 «62.C0
500 447.50
G-PGS
N=NGS
Te=TQOx1C N=mGS
INTC=TU0 NUMERQUS TQ COUNT L-NLS
NATC=AuT ABLE TO COUNT u-uLs
A-79

STO

€b,b9
J5.54

1.15
12.53

$36
‘2.‘3
“3.84
1559
36468
2.52
$3.74
1¢.22
14414
16.5?
€e53
Jelh
1-&1
e5.%6

T-ppT
Pappy
p-pPB
[=mu
C=um
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MUTAGENICITY TESTING OF C.I. SOLVENT YELLOW NO. 33
IN SALMONELLA TYPHIMURIUM

IN VITRO ASSAYS WITH SALMONELLA TYPHIMUR]IUM
OF ARMY DYE YELLOW

RESEARCH LAB: GBBA ON 26701784 08727784
TEST TYPE: STANOARD PLATE INCORPGRATIOM STRAIN: TAICK

A MISTIDINE REVERTANTS PER PLATE

C uG3 PER
COMPQUND T PLATE A 8 < 0 3 MEAN STD

FOS CONTROL
2=AA nLAQe? 3.00 2393 24640 Y4 26433.33 T7.48
QTHER PLS - 17.00 76S &51 7?7 797.47 t6.52

NEG CONTHOL

DIMETHYLSULF RLAC.7? 12C.CQou 312 311 3«0 321.CC Taebd
- 1CC.o00 262 333 271 285,33 32453
6MGS=86-0Cu2

RLACST? 1G.00 (93] Y1 676,30 1¢.73

RLACc7 Jeeul YY) 51 472.50 17.48

ﬁL‘C‘7 SBOGO 433 Y-} b7‘-GC 12073

ALAC¢? 1Ju.G0 &74 “9¢ «83.G0 12.73

RLACC?  30G.u0 31 4o . 343.50 354

- 1L.60 343 IC3 323.C0 céecB

- Jueul 250G 29> ¢92.50 3.54

- SCec0 33058 323 315.CC 16,14

- 1000 323 31y 321.38 <83

G=PGS T=PPY

PHENQCCPY CHECK : TRUE MUTANTS N*NGS P-PPw
STERILITY S=v : NOT CONTAMINATED Te=TOXIC M=mGS Q9-PP§
SAMPLE STERILITY: NCT CONTAMINATED TNTC=TGQ NUMERQUS TO COUNT  L=NLS !=-vm
ACT MIx/FLATE ¢ SCCuGs NATC-NCT ABLE T9 COUNT U=uLsS (C-um

A-82




MUTAGENICITY TESTING OF C.I. SOLVENT YELLOW NO. 33
"IN _SALWONELLA TYPHINURION

IN VITRO ASSAYS eITH SALNONELLA TYPHIRMURIUM
OF ARPY DYE TYELLOW
RESEARCH LAB: GBBA oN J6/017134 087277384

TEST TYPE: STANDARD PLATE INCORPORATION STRAIN: TA104

POSITIVE COUNTAROL USED wAS METHYL GLYOXAL.

A-83
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MUTAGENICITY TESTING OF C.I. SOLVENT YELLOW NO. 33
IN SALMONELLA TYPHIMURIUM

IN VITRO ASSAYS WITH SALMONELLA TYPHIMURIUM
CF ARMY DYE YELLOW

RESEARCHM LAB: GBBA ON  (&/08/864 08/27/84
TEST TYPE: STANDARD PLATE INCORPORATION STRAIN: TA104

A MISTIDINE REVERTANTS PER PLATE

¢ LGS PER
COmPOUND T PLATE A 8 < 0 £ MEAN STD

POS CONTROL

2=AA kLAG27? 3.0 2953 2302 2026 2ué47.00 42,32
OTHER PGS - SC.CC 1810 121§ 1740 1769.33 646.52
NEG CONTROL
DIMETHYLSULF RLASC?  100u.c0L 363 &0¢ 37% 380.C0 19.97
- 10v.cCu 277 260 279 274.00 7.50
&HGS'3~'5352
KLACc? 100 3¢9 361 315.00 19.80
RLAGc? 5400 361 3ss& 359.50 2412
RLACC? 1..30 Y4 483 «62.50 23.69
ALACC? .0 $33 50 $17.950 21,92
RLAC 7 Svell Ce 53¢ . $18.00 25406
ALACS?  120.00 476 S0¢ 488.C0 16467
RLAC27?  330.00 652 651 «51.50 Ce?1
- 1.0 258 281 269.50 18.26
- Seul 317 PEA! 294.00 12453
- ’OCGO SE‘ 316 31°.C0 7.07
- LIV 324 312 32C.50 eSS
- £JeC0 367 29% 323.00 I3.96
. - 12CeuC 363 320 334.50 12.G2
- 3CL.L0 134 TV 338.00 Seb3

G=PGS T-PPT

PHENCCCPY IHECK : TRUE M_TANTS N=NGS P-PPM
STEAILITY S-% : NOT CONTAMINATED Te=sTQX;C n-NGS B-PPB
SAMPLE STERILITY: ANCT CSNTAMINATED INTC=TL0 NUMERCUS TO COUNT  L=NLS [-um
ACT mIa/rLATE : $Liu6sS NATCaNGT ABLE TO COUNT U=uLs$ (C-unm

A-86




.=

MUTAGENICITY TESTING OF C.I. SOLVENT YELLOW NO. 33
IN SALMONELLA TYPHIMURIUM

IN VITRO ASSAYS wITH SALMONELLA TYPHIMURIUN
QF ARMY DYE YELLOW
RESEARCH LAB: GBBA on 06/08/84

TEST TYPE: STANDARD PLATE INCORPORATICHM

METHIL GLYUXAL WAS USED AS A FOSITIVE CONTROL .

A-87

STRAIN:

08727784

TA104



-~
-
o

@0s 1P 0a1 ) .
Ll ol ia i) gg IOUIANOD LON Q10 130U ILIUVHYD v CONINAVA
(8062 ‘62v°'§ ) = SLIUIT ~3INOJ %S6
v@L G = (4934 HVINIT) 340TS 3IIVHIAY
(£2G°€  °£9£°2 ) = SLIWIT " 3NOJ XG6
T oor @68 2 = (1300W NITINON) 3d07S 39IVH3AY
- 1v89 @BL1- 00GB° 2 86 ¥8  ALIJINIIVLINU
- 2261 °821- @008 S ¥Z bl AJVNO3aV
- 2rL@ 1L- LBEST 6 ¥6°L NOSS10d
o i - - e mmmmem -
- 1907 d 40 34vNDS-IHI 1531
— — 005
xX L A1131X01L 30 3IN3IAIAI ON
i 1062° 9119'¢ 688 @9 S1S3
209 P P P
3500 SA dx3 ¥ S€0 . taig teis
VA @S 1Gh IGF 25y S9N 00 B0F
L6°91 00 88¥ @85G 9/¢ SIN 00 00!
9r'GZ 0@ 816 96 @805 S9N 00 @S
> 26 12 @S LIS 205 §££G SON 00 @f
® 66 82 @S Z9» €8y Zkr SON 00 B!
@ 21’2 05 6SE BGE 198 S9N 00'S
@861 00 SIE I0E 62§ SIN 0@ 1|
2e'2y @8 LveZ 9802 20802 £502 SON 200§
(6'61 02 28% GL§ 2By §£9§¢ SON @8’
‘a's  Nv3u " SINNOJ 31vid SLINN 3S00
MW CNYIDJINHI3L  +v8/80/90 '31vd ¥@IVL 'NIVHLS

L2OYTY ¢+ ‘NOILVYAIL3Y v883 '8v1l 2000-v8-S9u18 'G1 31dUVS

WNTANKIHAAL VITINOWIVS NI €€ "ON MOT13XA 1NIATOS *1°D
30 ALIDINAOVIAW :SISATVNY IVOILSILVLS




68~Y

£8°
2o’
6"
G6-
Lo’
£6°
‘91 05692
"9F £2°69¢L1
L 83 »L2

3500 SA dx3 ¥ S80

e 00 8%t
2l 0BS reg
£¢ 00'g2¢
14 05 a2g
L 02°6i1g
¢ @0 v62

MW 'NYIJINHIIL
- 'NOILVAILDY v@as 'ay1  2000-¥8-59u8 'Gl 31dUVS

8se

(£5€8°¢ ‘6222 ) = S1IHIT " 4NOD %G8

I8L ¥ = 178334 HYINIT) 3d0TIS IIVHIAY
(621°'¢1 ‘806" J = SLIUWIT * INOD %XG6

€Gr' ¢ = 73004 "NITINON) 3d07S 39VYH3AY
9830 ¢8- Q000" 2 ¢£0°¢§ ALIJINIOVINU
8G9 £~ GBE1" 1 612 A1LIJIX01
9GS 0L - B/B¥ v (S°F AJvno3av
v898 89- 96ty 6 616 NOSS10d

- - -—- e e o - - -

1207 d 40 3¥vNOS-1IHI 1S
2L000° 8rey’ 6£96°2 GE6 8.2 'SI1S3

(£)8 2)a e taa

@re 9¢¢ SIN 90 90¢
9% g£¥E SON @0 001
662 L¥E SON 28 @S
L1E ¥2E SON Q@ eg
vig 28 SON 00 8|
1£Z2 (1g SION ©8e'§

, 182 852 SIAn 00|

@841 BI1L1 @181 SIN 200 AS

642 992 ¢t2 sIn e@e

SINNQOJ 31vid S1INN 3S0Q

¥8/80/98 '3iva PBLVL 'NIVYHLS

HNIDYNKIHDAL VTTINOWTIVS

NI €€ "ON MOTT4A INZATOS °I°D

40 ALIDIN3OVINKH

$SISATTVNV ‘IVO11SILVLS




MUTAGENIC1TY TESTING OF C.I. SOLVENT YELLOW NO. 33
: IN SALMONELLA TYPHIMURIUM

VITRO ASSAYS WITM SALMONELLA TYPHIMURIUM

OF As- 1 DYE YELLOW

08727786

Nz TA1S3S

MEAN

G03.47
169,67

26,23
38.00

27.50
21.50
19.C0
17.C0
21.5C
42,00
2%.50
238,00
36.00
46.C0

G=PGS
N=kGS

RESEARCH LAB: G33A ON Q&/01/b84 )
TEST TYPE: STANOARD PLATE INCORPGRATIOMN STRAL
A MISTIDINE REVERTANTS PER PLATE
4 uGS PER
COMPCUNMND T PLATE A ] 4 ] (3
POS CONTROL
NAAZLIDE - J.00 1021 1031 639 1
2=AA kLaAC27 3.00 153 16 112
NeG CONTROL
DIMETHYLSULF RLACC7? 102.00u 24 24 <9
- 1J3ue.oCu 37 ‘e 33
EMGS=3a=C032
RLAC,? 1..3C 7 <z
RLACC? Juecl 18 25
RLACC? SUec0 1?7 21
kRiLace? 1C¢eul 19 15
RLACC?  3ouedl 'y 1e
- 16.00 o8 o
- Is.C0 n P
- $vsC0O 26 <
- 126eo0 3¢ ?
- 3Cu.ul 55 37
PRENCCCPT CMECK TRUE “UTANTS
Te=TGXIC

SAMPLE STEARILITY

e~

NCT CONMTAMINATED

STERILLITY §=6 s NOT CONTAMINATED

ACT MIA/PLATE

v -

S

INTC=TuQ NUPcRQUS TC COUNT
NATC=NGT A8LE TO COUNT

A-90

LA IR
LehLS
Uu=uLs

sTD

19.C0
10.86

$e52
S5.57

0.?1
oS
2.83
Ce83
“evS
°.‘°
2412
5.08
C.€C3
12.73

T=ppY
Peppm
p-oPQ
cemm
c-um
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MUTAGENICITY TESTING OF C.I. SOLVENT YELLOW NO. 33
IN SALMONELLA TYPHIMURIUM

IN VITRO ASSAYS wITH SALMOMNELLA TYPHIMUALUM

OF ARMY JYE YELLOW

RESEARCH LAB: GBBA ON 067038784

TEST TYPE: STANDARD PLATE INCORPGRATION

A
¢ LGS PER
COnPGUND T PLATE A
POS COANTaOL
NAALLDE - 3.00 1002
2=AA kLAQc? $e90 a9

NEG CONTHOL
QIMETHYL_SULF kLACZ? 15G.o0u 2s
- 10C.ulu ot

BMGS=34~,032
ALAQG? 160G 20
kLace? Yueol 9
RLACZ? SGenl 15
wLAGe? 10G.o8 20
ALAC27 3CC.c0 1C

d ’JQJO Zs
- Jveul 32
- Sueul 36
- 19000 61
- 30000 2%

PHENQCOPY CHECK : TAUE YyuTANTS
STERILITY S§=§ s »OT CONTAMINATED
SAMPLE STERILITY: NOT CONTAMINATED
ACT MIX/PLATE s SCTWGS

03s27/84

STRAIN: TA1S3S

HISTIDINE REVERTANTS PER PLATE

8 ¢ -] 3 MEAN
379 1014 598,47
163 169 1C0.33
e 18 22.33
26 8 32.33
P3N 20.C0
te 13.50
1e 14.50
17 18.50
1e 13.C0
n 2¢.00
30 34.00
33 34.50
b3 45.50
e 31.50
G=PGS
N="hGS
TeeTCrC MenGS
INTC=TL0 NUMEAROUS TC COUNT  L=NLS
NATC=NCT AagLE 10 COUNT U=uLs

A-93

S

1

10

7.9°

10.26

4

3.79
vec9

Geld
b.3%
Ce?1
2.12
bolb
wech
283
d.12
5.36
3.564

-ppT

Pefpe

.
'S
»
9

-pPg
-um

-ism
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MUTAGENICITY TESTING OF C.I. SOLVENT YELLOW NQ. 33

IN SALMONELLA TYPHIMURIUM

IN VITRO ASSAYS wITH SALMONELLA TYPHIMURIUM

OF ARMY OYE YELLOW
RESEARCH LAB: GBaA ]

TEST TPE:

A
¢ UGS PER
COMPCUND PLATE A
POS CONTRCL
F=AA - 100..0 1129
ZeAk aLaCe? 3.00 306
NEG CINTROL
DIMETmYLSULF RLAT¢? 10C.G0u 17
- 1006l 14
5MG3=du-tCo?
wLAS2? 1uell 19
RLACZ? L NP és
kLAGc? Svetll 22
RLACE? 120030 3¢
- Tueal 15
- JueGO 13
- 5ua;5 15
- 133.36 és
- ICoeud 25

PHENGCOPY CHECK
STERILITY S=~» :
SAMPLE STERILITY:
ACT MIa/FLATE

TRUE “UTANTS

SCT CONTAMINATED

NOT CONTAMINATED
¢lTuGs

STANDARD PLATE INCORPGRATION

6/01784

STRAL

08/27/8¢

L]

nISTIDINE REVERTANTS PER PLATE

8 4 o €

1111
3EC

£cC 1
Je3

15
1o 3

2%
é3
33

e
1¢

1e
17
23

TeeT0x1C
TNTC=TL0 NUMERCUS TC CGCUNT
NATC-NUT ABLE TO COUNT

MEAN

¢éa.co
342.33

19.67
13.33

23.50
25.C0
30.50
28.50
13.50
13.00
17.C0
21.G0
264.00

G-PGS
N=NGS
w-mGs
L=MLS
U-uLs

TA1S537

$T0

112.4¢
32,00

°I‘!
5.C07

7.78
6.300
J.54
4.9%
2.12
weul
1.‘1
5.64
Tebl

teprt
peppu
g-ora
[=wn
Coum
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MUTAGENICITY TESTING OF C.I. SOLVENT YELLOW NO. 33
IN SALMONELLA TYPHIMURIUM

IN VITRO ASSAYS wlTH SALPONELLA TYPHIMURIUNM
OF ARRMY DYE YELLOW

RESEARCH LAB: GBBA oN (67058784 08727784
TEST TYPE: STANDARD PLATE INCORPORATION STRAIN: TA1S3?
A wISTIOINE REVERTANTS PER PLATE
(4 UGS PER
COMPQUND T PLATE A ] ¢ [} £ MEAN $10
POS CINTROL
9=AA - 10¢ecd $12 4608 653 §23.33 78.62
A=A RLACS? 3eo0 3te I1e It 313.067 2eS2°
NEG CONTROL
DIMETHYLSULF RLAOSG? 120,000 2 18 16 18408 2.40
- 135.63& 12 ? 1? 12.00 S-CG
MGS~de=-ulul
nLAle? 1500 ¢ 17 21.50 6.6
RLAGe? JuelO 27 LE 30.C0 boilb
RLAQRQ? 5veul 3 '™ 18.C0 2.33
RLACC? 10440 26 3 ' 27.50 .:5S
RLA0Z7? 3CueiC 31 ic 258.50 3.54
- 15060 12 12 12.60 g.c2
- JLeG0 29 1» 26.00 7.C7
- Suell 28 o 27.,C0 161
- iCuecl 13 1y 18,50 Gel1
- 3CL.C0 Fs 135 17.5C 3e54
G=PGS t-PPY
PHENCCOPY CMHECK : TPLE M TANTS N=NGS PePpPw
STERILITY S=5 : wOT CONTAMINATED Te=TQx;C MepGS g-2P9
SAMPLE STERILITY: NOT CONTAMINATED INTC~Ty0 NUMEROUS TC COUNT L=NLS (-wm
ACY FPIx/PLATE : S.TuGs NATC=NQT ABLE TO COUNT LeuLS (C-um

A-99
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MUTAGENICITY T:STING OF C.I. SOLVENT YELLOW NO. 33
IN SALMONELLA T? >HIMURIUM

IN VITRO ASSAYS WwITH SALMONELLA TYPHIMURIUM
OF ARMY DYE YELLOW

RESEARCH LAB: GBBA CN  G&4/01784 08727784
TEST TYPE: STANDARD PLATE INCORPURATION STRAIN: TA1SI3

A HISTIOINE REVERTANTS PER PLATE

C uGsS PER
COMPOUND  { PLATE A 8 4 0 £ mEAN STD

FOS CONTROL

2=n# - del0 76 32 512 473.33 4Gl.C7
2=AA RLAGe? weSO 704 72¢% 4y2 7C8.33 16.88

NEG CONTARCL

OI.".EYhV;SuLF ﬁLACs? 1CC.ulu ié <5 b 25.GCC 1,00
- ’OUOUOU 17 13 18 16.CQ0 2469
BG5S =-34~uC02 .
kLale? TueC0 ob 3 45.Q0 S.86
RLACL7 Teeul 2¢ <7 28.59 Cel
RLACC? SC.00 i r¥g ' 29.60 .83
sLADZ? 1C0.30 36 2y 32,50 Y]
nLAlc?  30C.00 22 3s . 33.00 7.07
- 1CeuC éé 21 2464.50 “©e65S
- IL.00 12 & 13.50 3.54
- Suell 15 21 18.60 “edb .
- $CL. 30 19 29 24.00 7.07

G=PGS T-#pT

PHENCCOPY CHECK : TRLE MU TANTS N"NGS Poppm
STERILITY Se¢ 2 NOT CONTAMINATED Te-T0X;( MenGS g=-opg
SAMPLE STERILITY: NCTYT CONTAMINATED TNTC-TC0 NUPERQUS TO CCUNT  L=NLS {=om
ACT MIx/PLATe s $COuGo NATC=NQT A@LE TO COUNT veuls  (eum

A-102
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MUTAGENICITY TESTING OF C.1. SOLVENT YELLOW NO. 33
IN SALMONELLA TYPHIMURIUM

IN VITRO
OF ARMY OYE YELLOW
oN

RESSARLH LAB: GOBRA

06708784

TEST TYPE: STANDARD PLATE INCORPORATIOMN

ASSAYS wlITH SALMONELLA TYPHIMURIUN

Q3/27/8¢

STAAIN: TA153s

A HISTIDINE REVERTANTS PER PLATE
¢ UGS PER
COMOQUND | PLATE A 8 (4 0 [ 1 MEAN STO
POS C(ONTaQL
Z‘N' - :u.ﬂ 502 6;5 568 5“.67 SSOOG
2=AA ALASC? Gedu 816 8C? 8.8 817.00 1056
NEG CONTRCL
DIMETHYLSULF RLAQZ? 1Cul.GCu aC 6¢ 73 71.6? vel?
- 13Ceu0u ¢ 1 19 19423 1.5%
EPGS-86-u002
HLAGR? 150l 31 N 31.C0 c.C0
wLale? JGe.ul 3? Q7 SZQCO 7.07
RLACC? Svedd 3¢ 39 38.50 Je7?
®LAZ27? 10C.CO 37 28 3¢.50 636
ALalé¢? 33uewd 3 2o 28.40 el
- 10.00 g 13 10.50 1.56
- ..G6C $ Te 11,50 TeS56
- Sb.CC 14 2' 21050 1Ce61 N
- 106wl 1? 1y 18.60 1,61 .
- 30“.00 12 1¢ 15,C0 bolb _
\
: G=PGS TePPY
PUENGCCOPYT (MECK : TRUE MUTANTS . N=NGS P-PPm
STERILITY ey : NOT CONTAMINATED TeeT0X4C memGS B-PPB
CAMPLE STEAILITY: MOT CONTAMINATED INTC=TOO NUPERQUS TO COUNT L=NLS [~
ACT Flx/rLATE ;. Selwia NATCeNUT AaLi TO COUNT usuLs C-um

A-10S
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; MUTAGENICITY TESTING OF C.I. SOLVENT YELLOW NO. 33
o IN SALMONELLA TYPHIMURIUM
{ 4 IN VITRO ASSAYS WITH SALMONELLA TYPHIMURIUM
A OF ARMY DYE YELLOW
. RESEARLM LAB: GBBA ON (06/08/84 c8/27/84
E' TESY TYPE: STANDARD PLATE INCORPORATION STRAIN: TA1534

*RLAC27

SPONTANEOUS COuUNT FOR 1538 IS5 WIGH. SMALL COLONIES ON THE PLATE ACCOUNTE
O FOK THE miGH CCUMT. SMALL COLOMIES wERE ALMONELLA.
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MUTAGENICITY TESTING OF C.I. SOLV!NT‘Y!LLOV NO. 33
IN SALMONELLA TYPHIMURIUM

QF
RESEARCH LA

TEST TYPE:

IN VITRO ASSAYS wITHN SALNONELLA TYPHIMURIUM

ARMY DYE YELLOW
8: 6Ga8aaA ON  08&720/84 08727754
STANDARD PLATE INCORPURATION STRAIN: TA1533

A HISTIDINE REVERTANTS PER PLATE
4 uGsS PER
COMPCUND T PLATE A 8 ¢ 0 E MEAN $TO
POS CONTKOL
Qenf - 3.u0 492 5C4 §51 515.67 31.18
2-AA "RLAOg7 G.50 668 714 737 726.33 I5.12
NEG CONTAOL
DI®ETMYLSULF RLAGC? 19(.C0u 45 3% 36 «0.C0 4e58
- 136G+ 60U 3 12 16 12.00 “ell
0%G5-86~20C2
. EL“Ci7 1&0;0 31 25 29.50 4..'2
nLAGE? 3C.a0 31 28 29.50 2.12
ALAQe? Sveud 39 63 1,60 Q.83
wLACc? 1CC.00 3¢ 3¢ 34,00 PR3
abACc?  32ueCO 2s 23 . 26,00 l1ed?
- 3C.00 17 4 12.C0 7.07
- SCev0 14 1 14.50 0.71
- 1'3&.;0 16 1y ’7.50 2012
G=PGS T-PPTY
PHENCCGPY CHMECKR : TRUE MUTANTS N=NGS P=PPm
STERILITY S5-5 s wCT CONTAMINATED Te=TQX!C M=MGS g-PPY
SAMPLE STERILITY: wOT CONTAMINATED INTC=TQO0 NUMERQUS TO COUNT L=NLS [l-mm
ACT MIa/FLATE ER oRe) VR 29 MATC=NCT ABLE TO COUNT U-uLs (C-um

A-109
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MUTAGENICITY TESTING OF C.I. SOLVENT YELLOW NO. 33
IN SALMONELLA TYPHIMURIUM

IN VITRO ASSAYS WITHN SALMONELLA TYPH{MURIUM

OF ARMY DYE YELLOW
RESEARCH LAB: GBBA ON Q3/73C744 08/s27/84
TEST TYPE: STANDARD PLATE INCORPORATIOM STRAIN: TA9E
A NISTIDINE SEVERTANTS PER PLATE
C UGy PER
COMPCUND ) ¢ PLATE A 1) (4 ] 3 MEAN ST
FOS CONTROL
2-NF - 3eu0 3100 31¢ 3198 3ne,20 7.94
2=AA KiLAd28 we S0 575 337 853 055.C0 19.358
NEG CONTROL
DIMEThYLSLLF ALACGO 12C.C0L oC &1 «8 £9.57 F.81
- 10L.uCu 28 13 30 3G.33 2+52
B®GS~34-.CC2
RLACcS 1.4l 5?7 $1 54,00 boedh
RLalce Seu 5% S$e $2.50 3.5¢
ALAQZS 10..0 65 S¢ 43.50 ©e5S
RLAQ¢S ool $S 57 S6.C0 1.4t
winGct $C.C0 67 Se 60.50 .19
hiLAC¢e 1CC.C0 51 &5 $3.00 11,31
NLAC‘& SCUOHC 65 51 ‘9.50 20‘2
alal¢d $Tweul «8 [ 65.50 J.54
"Lales 15C00.30 29 & Je.50 7.78
- 1.00 9 <o 27.59 Sel2
- Sec0 30 10 3C.50 Gel
- 10000 ‘5 33 ‘0'50 1C06'
- el 36 1é 27.00 12.7%
- SLell 21 2y 25400 5.66
- 12C.u0 29 20 26,50 0.36
- J0u.eul 29 Ju 29.50 Uel?
- $2G.CC 37 28 32.50 L34
- 10CLe G0 3 <l 27.50 el
G=PGS TePPT
FHENGCGPY (CHECK TRUE YL TANTS N=NGS P=pPPM
STERILITY S~v 2 NOT CONTAMINATED Te=T0x1C M-®GS §-PPQY
SAMPLE STERILITY: NOT CONTAMINATED INTC=-TLC NUPEPQUS TO COUNT L ~NLS Hadal ]
ACT MIa/PLATE S.5uGS NATC=NQT ABLE TO CGUNT Uyeuls§ C-=um

A-112
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MUTAGENICITY TESTING OF C.I. SOLVENT YELLOW NO. 33
IN SALMONELLA TYPHIMURIUM

IN VITRO ASSAYS wlITH SALMONELLA TYPHIMURIUM
OF ARMY DYE YELLOW

RESEARCH LAB: GBBA ON 0&/06784 C8/27/84
TEST TYPE: STANDARD PLATE INCORPORATIOM STRAIN: TA9S
A HISTIDINE REVERTANTS PER PLATE
C UGS PER
COMPQUND T PLATE A [] . '] E MEAN ST
F0S CONTROL
2=NF - 3.4l 250 2?6 25$ 258.33 1061
2=AA RLAQcS veSQ 740 825 317 794.G0 L6494
NEG CONTHOL
DIMETHYLSULF xLAQ¢Ss 100.G0u 62 I 3 33.47 .86
- 1C0.C0u 23 29 <0 24,00 Lo58
BMGS=d4~,C0¢
RLAOcO 1.G0 4S &5 65.00 G.C0
ﬁLA020 Seld &5 Sb ) B ‘9050 .36
ALACcS 15.00 &3 S¢ 43.00 11.21
RLACCH IC.sC &2 4y . 45.50 bes§
ﬁLAOZ‘. SU.JO &9 s‘ 50000 106'
RLAJ¢S  1J..00 69 4G 46,50 4,36
aLACZ6 300.C0 56 $2 $4.00 $.83
- SeLO 31 23 259.C0 Se66
- 1:)-50 27 21 26-00 6-26
- I1C.0C 28 11 2%.50 ée12
- SCecl 24 2 27.G0 1ot
- I'.‘C.QO 17 33 23050 v.19
- 0.0 20 3$ 27.50 1C.01
G=PGS T-PPT
PHENOCOPY CHMECK : TRUE “UTANTS N=NGS P-~Ppm
STERILITY 5= : NOT CONTAMINATEN Te=tyxic MmemMGS @-~fPa
SAMPLE STEMILITY: NOY CONMTAMINATED INTC=TC0 NUMERQOUS TO CQUNT L=NLS [-~wm
ACT MIX/ELATE FE T NATCNGT Aglie TO COUNT U=uts C-um

A-115
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MUTAGENICITY TESTING OF PURIFIED YELLOW DYE

IN SALMONELLA TYPHIMURIUM

IN VITRO ASSAYS wITH SALMONELLA TYPHIRURIUM
OF ARMY DYE PURIFIED YELLOW

RESEARCH LAB: GBBA onN (03/3C784 G8/727784
TESY TYPE: STANDARD PLATE INCORPORATION STRAIN: TAICO
A MISTIOINE REVERTANTS PER PLATE
C LGS PER
COMPLUND T PLATE A 8 4 0 € MEAN $TD
POS CONTROL .
NAAZIDE - 1,60 1179 12CS 1180 1188.C0 16473
2=RA RLAOCE we50 36 3696 ¢98 340,33 16,069
NEG CONTAROL
DIMETHY SULF aLACCS 1C0u.G0U 105 101 103 103.C0 2.C3
- 10G.50u 103 13 ¢?7 111.33 19.864
aMGS=34-,003
KLACZ26 1.00 112 1Cs 108.C0 Se06
kLaCis Seul 138 13 136.G0 2.83
RLACCH 1C.20 11 112 111.%2 vell
RLANZL 3. 30 153 144 168.50 Eeléd
RLAC24 Scell 145 143 . 1644.00 Lok
RLACZ26 10u.i0 134 16¢ 1%6.50 7.78
RLAGee  3CL.CO 127 12 126,30 3.54
ALACZS S0uL.S0 113 1Ce 199.50 ee5S
ALAQ28 150G.u0 131 11?2 109.C0 11.31
- $eu0 101 127 114.C0 16,38
- 15 +uC (1. 113 105.50 10,61
- 3C.o0 102 133 . 117.50 21.92
- SGUeSC 127 117 122.00 737
- 1CG.G0 128 1Cy 117.00 11.31
- 306,30 98 12C 109.G0 195,596
- $5CJ.30 113 10 108.%0 Se36
- 1w00 .30 83 83.CG ««C0
G=PGS tesp?
PHENCCOPY CHECK : TRUE MUTANTS NeNGS Pedpm
STEMILITY §S-9 : NOT CONTAMINATED TaeTQx]C MeMGS @-PPH
SAMPLE STERILITY: NCT CONTAMINATED INTC=TLO NUMEACUS TC COUNT  L=nL§S (-onm
ACT WmIX/PLATE HE VSN Y NATC=NGT 28LeE TQ COUNT U=uls  (-uw

A-118
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MUTAGENICITY TESTING OF PURIPIED YELLOW DYE
IN SALMONELLA TYPHIMURIUM

IN VITRO ASSAYS WwITH SALMONELLA TYPHMIMURIUM
ARMY DYE PURIFIED YELLOW
ON J4/067386

oF

RESEARLM LAB: GBBA

TEST TYPE: STANDARD FLATE INCORPORATION

COMPOUND

POS CONTHOWL
NAAZIIDE
2=AA

NEG CONTROL
DIMETHYLSULF

EMGS=36~uCu2

PHENGCULPY CMECK : TRUE “UTANTS

STERILITY S=v

SAMPLE STERILITY: NOT CONTAMINATED

ACT MIX/PLATE

C8/27/84

STRAIN: TA1CO

WISTIDINE REVERTANTS PER PLATE

A
4 LGS PER
4 PLATE A ] ¢ 0 E
- $5.G0 1253 1353 13¢0
RLAGC26 G50 953 812 8e2
®LAOZe6 10C.00u 118 125 114
- 10ueu0u 108 102 110
RLACcS 1eul 108 127
RLAZ26 .00 150 113
kLADCO 1¢.00 152 133
kLAD2S ICeul 18C 17%
RLAQCS Sueul 128 16¢
RLAD26 1CG.90 152 134
RLAC26 30G.CO 146 160G
- 1.00 11¢ 156
- ¢eul 114 137
- 16400 32 122
- 30.30 118 136
- SU.GCO 132 1¢
- 125.4uG 151 102
- 3Cu.50 116 11a
: NOT CONTAMINATED Te=TOxIC

i SICLGS

NATC=NUT ABLE TO COUNT

A-121

MEAN

1307.647
869.00

118.50
107.50

117.50
131.50
142.50
177.50
133.50
143.C0
152.00
135.50
125.50
115.00
127.C0
121.00
126.50
117.00

G=PGS
N=NGS
MeMGS

INTC=TL0 NUPERCUS TO COUNT L=NLS

U=uLs

$TO

L9.64%
Tuecl

6.08
e3¢

13 .6t
26,14
13044
3.5¢
1240G¢
12.71
11.31
28.9¢
16ect
Qe
16045
1545¢
J6e0!
1eb

T«PP
pP=Pp
g-pPp
L-mm
C=um



eT-v

——— - — - = = W W am G e G e G . A S e e S W R e e G e A A e

eal
(8S9°2 ‘@9§°t 1 = SLIUIT *4NOD %S6
czy 5002 = ("N934 dVY3NIT} 3407S JIVHIAY
(8v2'2  '69G" } = S1IWUIT © 4NOD XG6
ISt 1 = {13004 'NITINON) 3d01S 39VH3AY
0S5l gi9/°$8- @000 2 ¥i° 12  ALIDINIOVINU
¥O61 bl- 9/G1° | 082 ALIDIXOL
6161 S/- 9080° v vL 6) AJVNO3aY
o 1 2025 §9-  eLzz' 6 9LMl NOSS 10d
1901 d 40 39VNOS-1HD 1531
sop SO0 21s iSvyzo voL 3l sis3
(€18 12)a (19 (939
@91 ¥l SON 00 BOS
bEL 2G1 SON 08 001
2vl GZI S9N 98 0S
G/I @81 S9N @@ 0%
$E1 2SI SON 9081
1l ©GI S9N @8'S
XA 8at sSIN @91
Zr8° ZI8 $£GB SON *@G°
1l G21 Gil S9N 08
SINNGD 31v1d SLINN 3504
v8/90/v@ '31Vd @31Vl ‘NIVYLS
vE89 'av)  £008-v8-59u8 'dl I1JUVS

HNTYNHIHAAL VTTINOWIVS NI dAd

MOT14A Q414140d 40 ALIDINIOVINH :SISATYNV TVOILSILVIS

%1% 17,1604 Q01 7}
[ S T I O N D T | -—-—
x

X =

X X N

X w

nvl

3500 SA dX3 ?® S40
1ty 069 2Gi
¥.°21 00 ¢¥!
P’ A G ¢£%1
vC'e QG L)
Yr gL @G 2rI
g91°'92 0SS 1t
't A5 2L1LL
82 ' r¥L QO 698
88 9 %1% I N W
‘qa's Nv3u

MW PNYIJINHIIL

92@v 14 + 'NOILVAILDY

¢ Bl .- weus




£TT-¥

Q0s 00e 081 d
L4 11 1.1 1.1 L1411 Qm
JOUIANGD 10N G1Q 1300W H31IUVHYL § ‘ ININNYA
- (6BFV°'€  “1SE°S§- ) = S1IWIT ° INOD XG6
6.0 = (8934 YANIT) 3d40IS 3IVHIAV
¥ % 00!
(62v°21 'v82° ) = SLIWIY " INOD XG8
xx wn 288 | = (713004 NITINONI 3d0S JOVHIAY
3 " acl Iv2P°"GL-  1§50° 2 28°9 ALIJINIOVINY
i LYGY 2L-  (B¥S' | 88 ALIDIXOL
X X (G18°2¢- 2ISh" b 28°S AJvNO3av
xA_ gy 9901 °A/- 2100 B Lb (2 NOSS 10d
) i 1901 d 40 34VNOS-IHD 1531
X_ g9 L1068° Q008" (556'2 OO (B1 S1S3I
3500 SA d4x3 ¥ sao 118 12)8 (na e
vl @d LI 81t 911 S9N @@ eos
G9'¥E @G 92| 201 ISI S9N 00 eal
9G6°'Gl 08 12| @Il 251 S9N @8 8S
(6°91 @8 /2| 6€! SiI S9N @0 oS
0 ¥2 @8 Gl 2€1 86 S9N 809!
92°91 @6 G2\ LEL ¥IL SIN @B8°G
66°82 0G 65| 8G1 GIt S9N @31t
99°68¢ (9 (@£ @281 @SEt £G21 SIN #93@°§
9y 0001 @il 281 68f S9N @8
‘d’'S Ny SINNQJ 31¥1d SLINN 3504
WU NVIJINHOIL  ¥8/90/v8 '31va 31VL 'NIVYLS

= 'NOILVAILDY vE89 :av1l £000-+8-S9ug ‘g1 37ddvYS

HATYNHIHAAL VTTINOWIVS NI aEAQ
MOTI3A @IT414Nd 40 ALIDINADVIAW {STSAIVNV TVOIISILVIS

-
a




MUTAGENICITY TESTING OF PURIFIED YELLOW DYE

IN SALMONELLA TYPHIMURIUM

IN VITRO ASSAYS WITH SALMONELLA TYPHMIPFURIUNM
OF ARMY DYE PURIFIED YELLOU
ON (4/06/784

RESEARCH LAD: GBBA

TEST TYPE: PLATE TEST - PREINCUBATION

A
c
COmMPOUND T
POS CONTROL
NAAZIDE -
2=AA ARLAQZ26

NEG CONTROL
DIMETHYLSULF RLAQOCS

EMGS=84=-4003
RLAQZE
RLACZS
RLAQ28
RLAQ26
RLAQZS
RLACCS
RLACZ2A

PHENCCOPY CHECK : TRUE MyTANTS

UGS PER
PLATE

3.00
¢.50

106.00U
10L.00U

1.00
S.G0
1¢.C0
3G.00
SUQUO
10G.00
30u.00
1.00
5.00
16.00
36.00
5¢.00
10C.00
30¢.C0

A

1227 1

354

108
144

126
161
153
167
190
173
173
137
130
131

91
197
113

89

STERILITY §=-9 : NOGY CONTAMINATED
SAMPLE STERILITY: NOT CCNTARMINATED
ACT MIX/PLATE : 5CCuG3

A-124

08/27/8¢
STRAIN: TAICO
MISTIDINE REVERTANTS PER PLATE
] ¢ 0 3 MEAN STO
278 1267 1257.33 26.36
307 13? 332.47 23.8C
117 11§ 113.33 673
13¢ 1¢7 134433 Belb
145 136.00 16414
1595 148,00 9.90
145 149.00 Se66
177 172.C0 7.C?
159 174.50 21,92
180 176.50 L.95
144 158.50 e0.51
129 133.00 5.66
131 130.50 8.71
150 140.50 13.66
11% 105.00 19.80
128 116.50 13.44
115 115.50 3.54
92 90.50 de12
G=PGS T«ppY
N=NGS P-PPM™
Te=T0X}iC n-ngs B8-PPE
TNTC=T00 NUFMEROUS TO COUNT L=NLS [-mn
NATC=NOT ABLE TO COUNT u-uLs (C-um
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MUTAGENICITY TESTINGC OF PURIFIED YELLOW DYE
IN SALMONELLA TYPHIMURIUM

IN VITRO ASSAYS wITH SALMONELLA TYPHIMURIUM
OF ARMY OYE PURIFIED YELLOW
06701784

RESEARCH LAB: GBBA

TEST TYPE: STANDARD PLATE INCORPORATIOM

A
¢
COMPGUND 7

POS l3NTHROL
OTKER PCS nLACc?

NEuw CONTHCL
DIMETmYLSULF RLAGe?

b¥6S=34~-,C03
RLAC27?
RLAC¢?
RLACc?
RLACe?
RLAQe?

PHENCCOPY (WECRKR : TRUE "LTANTS

ON

UGS PER
PLATE

Jueul
veSC

125.CC0u
12uweC0u

Tu.d0
I0.C0
$Ce00
10C.G0
30C.00
1¢.00
JLeCC
SUeul
100.50
33G.00

A

1111

349

108
57

10

127
197
221
136

99
111

56
130
138

STERILITY §-9 i NOT CONTAMINATED
SAMPLE STERILITY: NOT COMTAMINATED
ACT MIx/PLATE 5 50Cu6sS

A-127

Q8/27/84

STRAIN: TA102

HISTIOINE REVERTANTS PER PLATE

] c 0 g

564 10u9 1
335 Ja2

109 1.8
6C e

87
177
2CC
202
12a
111
1¢7

161
131

Te-T0x}C
INTC=Tu0 NUPEROUS TO COUNT
NATC=NUT ABLE TO COUNT

MEAN

G34.67
395.33

105.47
46.33

95.00
177.00
1%8.50
211,50
132.00
105.C0
119.60

91.00
130.50
134,50

G=PGS
NeNG S
m=NGS
L=NLS
UsuLs$

ST

67.2!
chell

6.
$eif

11.31
0.GC
PR

13,04
Se64
BebS

11.31
7.G7

63,11

esv’

T-PPT
peppm
g-rpQ
[-mm
C-um



cot Avallable Copy

i

MUTAGZINICITY TESTING OF PURIFIED YELLOW DYE
IN SALMONELLA TYPHIMURIUM

IN VITRO ASSAYS WITH SALMONELLA TYPHIMURIUN
OF ARMY DYE PURIFIED YELLOW

RESEARCH LAB: GBOA ON Q6701784 08727784

TEST TYPE: STANDARD PLATE INCORPQRATION STRAIN: TA102

*ALAC27

POSITIVE CONTROL USED wAS DANTHRON,

FOSITIVE CONTROL USED wAS MITOMYCIN (.

A-128
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MUTAGENICITY TESTING OF PURIFIED YELLOW DYE
IN SALMONELLA TYPHIMURIUM

IN VITRO ASSAYS WITH SALMONELLA TYPHIMURIUM
Of AKMY DYE PURIFIED YELLOW
Q6/05734

RESEARCH LAB: GBBA

TEST TYPE: STANDARD PLATE INCORPORATION

A
(4
COmMPQUND T
POS CONTROL
OTHER PSS RLAQ27?

NEG CONTROL
DIMETKYLSULF RLaC(?

BMGS=346=-L0C3
wLAQe?
aLade?
ALAQGG?
WLnQ27?
~LAQ27?

PPENGCCPY Chilr ; TRUE W TANTS

ON

UGS PER
PLATE

3C.00
C.50

13G.40u
100.GCu

1G.00
3¢.G0
SC.00
13u-GG
33d.0C
16.00
33.80
Seecl
1CC.e0
33¢.00

A

1253
1451

269
215

“78
$7%
642
656
29
&G0
456
688
'Y-YA
b6?

STERILITY 5% : NUT CONTAMINATED
SAMPLE STERILITY: NCT CCNTAMINATED
ACT ®Ia/FLAT: HE SR 3.1

STRAIN:

08727/84

MISTIOINE REVERTANTS PER PLATE

8 C [} E MEAN
1203 1096 118¢4.C0
15Gy 1507 1489.00

32% 132 298.67
213 203 210.33
«C? ©62.50
§51 $63.C0
592 617.C0
585 62250
655 6‘1050
s03 451.5¢
YR 468.50
&l 648,50
bg? “bb.50
Y «3%5.50
G=PGS
N=NGS
Te=TOXIC pengs
INTC=TU0 NUPEROUS TO COUNT L =N S
NATCoNUT ABLE TO COUNT U=uLs

A-131

TA1(02

STO

8C.21
3g.%2

28415
0463

SCGec?
1657
35,38
47,38
19.C%
72.43
10.61
27.58
2‘.75
Toech

vsopT

p-0pm
Be0p9
[~am
C=um



MUTAGENICITY TESTING OF PURIFIED YELLOW DYE
IN SALMONELLA TYPHIMURIUM

IN VITRO ASSAYS wlTHM SALMONELLA TYPHIMURIUM
OF ARRMY DVE PURIFIED YELLOWM

RESEARCK LAB: Gasa ON 06705784 C8/27/84
TEST TVYPE: STANOARD PLATE INCORPORATION STRAIN: TA102
eRLAC27?

POSITIVE CONTROL USED wAS ODANTHRON,

POSITIVE CONTRUL USED wA:I MITOMYCIN (.

A=132
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MUTAGENICITY TESTING OF PURIFIED YELLOW DYE

IN SALMONELLA TYPHIMURIUM

IN VITRO ASSAYS WITH SALMONELLA TYPHIMURIUNM

QF ARMY DYE PURIFIED YELLOW
Q67157 8¢

RESEARCH LAD: 688A

oN

TEST TYPE: STANDARD PLATE INCORPORATIOMN

A
4
COMPOUND  {
POS C(ONTROL
OTMER PUS RLACC?

MNEG CONTROL
DiMETAYLSLLF RLACC?

emGS=36-,Cu3
nLAC¢?
RLACC?
wLaCe?
RLAGG?
RLACC?
ALAGc?
kLADG?

L0 T T T I

PHENQOCOPY CHECK : TAOUE MUTANTS

UGS PER

PLATE

Ge30
3ueGO

12¢.o0u
1CU.vQu

1.G0
S.u0
153.00
1L.00
Sue.u0
19u.C0
3CC.GO
1.50
$.G0
1C.00
ILeGC
SUeul
10¢ .00

3CL.C0

STERILLITY S=¢ 2 NCT CONTAMINATED
SAMPLE STERILITY: NCT CONTAMINATED
ACT PIX/rULATE : S5CTuGo

A-135

08/27/7a4

STRAIN: TA102

WISTIOINE REVERTANTS PER PLATE

INTC=T00 NUMERQUS TO COUNT
NATC=NGT ABLE TO COUNT

A 8 <
1252 1327 1392
1350 132G 1303

264 2646 206

2Ce 18¢ 213

279 239

32¢ Il

k713 39¢

538 $32

626 83z

656 863

536 et»

21 217

313 304

Jet J6c

406 420

475 «07

Lol 413

362 0.

Te=TGr1C

0 € MEAMN

137G 1367.75
1361.00

FY Y YY-X4
+01.C0

259.00
331.50
378.:C0
535.00
632.60
6bk9.50
029000
¢14.C0
306.50
341.50
&1%.00
461.00
427.C0
384,00

G-PGS
N-NGS
n-nGS
L=hLS
ueuLs

ST

book?

35.54

1.15
1‘-53

26.28
JeS6
19.80
boll
8449
9.19
14.14
“eck
8.36
0.71
15.56
65.08
19,80
224063

T-PPY
p-ppM
p-PPB
{=mn
c-um

——
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MUTAGENICITY TESTING OF PURIFIED YELLOW DYE
IN SALMONELLA TYPHIMURIUM

-..(;

p2v e =,
[

i
o)

IN VITRO ASSAYS WITH SALMONELLA TYPHIMURIUM
OF ARMY DYE PURIFIED YELLOW

RESEARCH LAB: GBBA ON 06/C1/8& cas27/8¢4 P

TEST TYPE: STANDARO PLATE INCORPORATIOM STRAIN: TA104 i;
A MISTIDINE REVENRTANTS PER PLATE T
¢ UGS PER oy

COMPOUND T PLATE A 8 C 0 € MEAN STO )

POS CONTROL I
2=AA NLADZ? 3.00 2393 244y 2657 26433.33 17.45 TR
OTHER PUS - 17.80 765 851 777 797.67 66,58 N

NEG CINTAOL

DIMETHYLSULF RLAOC? 1CC0.0OU 312 In 340 321.C0 16,06
- 1CC.00u 262 323 FRA 285.33 32.93
EMGS=34-LC03 -
ﬁLAOs’ 1(‘000 ’000 515 ‘87-50 38 089 ‘7“‘-,'.
RLAGC? 3C.G0 476 S1e ©%96.00 28.¢8 ’
RLAC27 50.40 485 61¢ 448,50 $1.62 ,
RLACe? 100.00 273 It ' 287.C0 16.89 L
kRLAOZ? 328G.00 639 377 «C8.00 L3e.0%h s
- 3C.u0 347 3461 344,00 L.26
- Sweul 33¢ 340 3318.00 11.31 KR
- 13¢.C0 359 31 3318.50 2899 N
- 30C.00 339 297 303.G0 §o66 S

G=PGS T-PPT

PHENGCOPY CHECK : TRUE "“yTANTS N=NGS P=PPM R
STERILITY S=-5 : NOT CONTAMINATED Te=TOXiC M-MGS @-PPR ,if
SAMPLE STERILITY: NOT CONTAMINATED INTC=TL0 NUMERQOUS TO COUNT  L=NLS -mm g
ACT MIX/FLATE : S3CuGs LATC=NUT AGLE TO COUNT U=ulLS C=um

A-138
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MUTAGENICITY TESTING OF PURIFIED YELLOW DYE

IN SALMONELLA TYPHIMURIUM o
IN VITRO ASSAYS WITH SALMONELLA TYPHIMURIUM !
OF ARMY OYE PURIFIED YELLOw : S
RESEARCH LAB: GBAEA on 06705784 : 08727784 T
TEST TYPE: STANDARD PLATE INCORPORATIOMN STRAIN: TA1GS
A nWISTIOINE REVERTANTS PER PLATE —
¢ UGS PER iy
COMPUOUND T PLATE A 6 ¢ 0 £ MEAN ST0 -t
FOS CONTNOL ’
2=AA RLADZ? .00 2424 2343 2444 2605.33 SCe6S
0THER PuUS - 5Jd.00 1657 1780 1736 1726433 65.C6
NEG CONTROL
DIMETAYLSULF RLAQC7 10C.G00 350 31e 2y0 318.67 IC.09%
- 10G.J0u 241 252 2¢2 238.33 15.18
BMGS=34=u003 et
RLAC27 1.00 352 33 343.C0 12.73 —-
RLACL? 5.50 L26 3¢e T T 395,00 L1.G1
ALAGe? 1¢.G0 439 &77 458.00 26.87
wLAQR? 15.00 526 503 . $164.50 10426
&LACc? $4.00 691 Y3 $15.50 J6abS
ALACe? 100.00 447 bby 443.50 .95 .
nLACec? 30C.G0 ©10 402 «06.G0 Se66 -
- 1.00 263 25« 258.50 6.6 L
- Sec0 258 28s 273.0C0 21.¢1 -
- 13060 Zil 301 296060 70C7 .-_'-'
- 30.C0 296 96 292.C0 2.83 Ry
- Su.GC 315 307 311.60 9.66 NERS
- 106.40 293 91 292.C0 1461 -
- 5C0«u0 296 28¢ 2%99.C0 7.C7 Ll

G-PGS T=PPT

PHENCCOPY CHECK : TRUE “UTANTS N=NGS PePpm ——
STERILITY 3-% : NOT CONTAMINATED Te=T0X1]1C M=nGS B8-PPY e
SAMPLE STERILITY: NOT CONTAMINATED TNTC=TQQ NUMERQUS TO COUNT L-=NLS [-~%m ,"
ACT MIX/FLATE : SLouGs NATC-NGT ABLE TO COUNT U=uLs C-um .,
|

e

A-141 Y

t




MUTAGENICITY TESTING OF PURIFIED YELLOW DYE
IN SALMONELLA TYPHIMURIUM

IN VITARO ASSAYS wITH SALMONELLA TYPHIPURIUN
OF ARMY DYE PURIFIED YELLOW
RESEARCH LAB: GBBA, ON (06/05/84

TEST TYPE: STANDARD PLATE INCORPORATION

POSITIVE CONTROL USED wAS METHYL GLYOXAL.

A-142

STRAIN:

08/27/84

TA104
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MUTAGENICITY TESTING OF PURIFIED YELLOW DYE
IN SALMONELLA TYPHIMURIUM

IN VITRO ASSAYS WITH SALMONELLA TYPHIMPURIUNM
OF ARMY DYE PURIFIED YELLOW
RESEARCH LAD: GBBA, ON Q6705784 ’ 08s27/84

TEST TYPE: STANDARD PLATE INCORPORATION STRAIN: TA1G6

POSITIVE CONTROL USED wAS METMYL GLYOXAL.

A=-142
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MUTAGENICITY TESTING OF PURIFIED YELLOW DYE

IN SALMONELLA TYPHIMURIUM

IN VITRO ASSAYS wlTM SALAONELLA TYPHIMURIUM
OF ARMY DYE PURIFIED YELLOW

RESEARCH LAD: GB8A on 06/01/784 08727784
TEST TYPE: STANDARD PLATE INCORPORATION STRAIN: TA1S3S
A NISTIOINE REVERTANTS PER PLATE
C UGS PER
COMPQUND T PLATE A 8 C 0 E WEANMN STO
POS CONTROL
NAAZIDE - .00 102t 1031 959 1003.67 19,30
2=AA RLACZ? 3.GC 153 164 132 169,67 16.24
NEG CONTROL
DIMeTRYLSULF RLAD¢? 100.CCU e 2e 9 26,33 ceS2
- 1CG.CCu 37 (Y3 33 33.00 557
BMGS~-34~-.003
RLAZC? 1L.C0 18 13 15.50 3.54
ﬁLACs7 EC.GC 14 1a 15000 1eol
HLAG£7 SG.GC 27 ’1 . 23000 5-66
#LACc? 10C.3C 1 1?7 18.C0 Teat
RLACC? 30G6.G0 Py eC 21.00 1.61
- Tveal 29 [P ) 35.50 9.19
- 1ol (1 by 42.G0 .83
- SLed0 36 32 34.00 2+83
- 10¢.G0 36 ' 19.C0 belb
- $CLeu0 &2 ‘2-00 el
G-PGS T-PPT
PHENGCCOPY CHECR : TRLE ™uTANTS N=NGS P-0PN
STERILITY §5-9 : NOT CONTAMINATED Te=TQx(C M-mGS 9-09P9
SAMPLE STERILITY: NOT CONTAMINATED ITNTC~TLO NUMERQUS TQO COUNT  L=NLS (-~®N
ACT MIX/PLATE i SCOuGs MWATC=NGT ABLE TO COUNT U=LLS C(-um

. A-145
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MUTAGENICITY TESTING OF PURIFIED YELLOW DYE
IN SALMONELLA TYPHIMURIUM

IN VITRO ASSAYS WwITH SALMONELLA TYPHIMURIUM
OF ARMY DYE PURIFIED YELLOW

RESEARCH LAS: GBOBA ON 06708784 08127784
TEST TYPE: STANDARD PLATE INCORPORATION STRAIN: TA1S53S
A MISTIDINE REVERTANTS PER PLATE
4 UGS PER
COMPOUND 1 PLATE A 8 ¢ b [ MEAN stTo
POS CONTARCL
NAAZIDE - J.u0 10068 1CS7 1C18 10467.67 c6ec?
2=AA RLAGZ? 3.00 154 154 157 155.00 1473
NEG CINTHOL
DIMETHYLSULF RLAQe¢? 1C(.00U 32 33 18 27.67 5.39
- 10G.c0u $S Sy 60 83433 7.64
EMGS=34«=, 003
kLADZ2? 16.00 16 18 146.00 2.83
RLACc? IC.u0 9 1?7 13.00 5.66
RLaCc? SLecO 264 23 26.00 2.83
kLASL? 10C.C0 19 v . 19.50 Q.71
fLAJ27? 370G.GO 21 r¥3 21.50 G.71
- 1600 62 $35 ¢8.50 9419
- 3L.00 39 3y 39.00 g.30
- SUeu0 50 37 43.50 519
- 10\00;0 ‘8 ‘3 ‘S.SO 3‘5‘
- 30C.G0 51 SJ 5C.50 Ce?1
G=PGS T-PPT
PHENGCOPY CHECK : TRUE MUTANTS N=NGS P-~PPu
STERILITY S=9  : NOT CONTAMINATED Te=TOXIC m-nGs @-PPa
SAMPLE STERILITY: NOT CCNTAMINATED TNTC=TLO NUMEROUS T COUNT L=NLS [=mn
ACT MIX/FLATE : SJ2usS NATC~NGT ABLE TO COUNT U=uLs (C-unm

A-148
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MUTAGENICITY TESTING OF PURIFIED YELLOW DYE
IN SALMONELLA TYPHIMURIUM

IN VITRO ASSAYS WITH SALMONELLA TYPMIMURIUM
OF ARMY OYE PURIFIED YELLOW

RESEARCH LA3: GBBA ON Q6701784

TEST TYPE:

STANDARD PLATE INCORPORATION

08727/84

STRAIN: TA1537

A MISTIDINE REVERTANTS PER PLATE
. UGS PER
COmPOUND T PLATE A 8 4 0 € MEAN S$TO
POS CONTROL
S=AA - 10G0.00 1129 1111 840 1040.00 136.86
2=AA RLACS? 500 3g¢4 318C 33 342.33 33.C0
NEG CONTROL
DIMETHYLSULF RLAOC? 10G.0Cu 17 15 <? 19.47 6.43
- 120.00u 14 13 8 13.33 S.C3
EMGS=36~,CC3
RLAOZ7 1600 18 19 18.52 0.71
RLAGZ? 3G.00 36 33 34.50 .12
nLAQC? SGeQC 39 38 38.50 Ce?1
RLAC¢? 120,300 26 22 23.00 V1ol
*LAG¢? 3Co.00 21 1% 20.G0 1.01
- 1Uo\30 19 1‘ 15.50 0-.95
- Svouo 1‘ 17 15050 4012
- 5\:0;0 23 7 13050 9019
- 19G.00 26 14 20.G0 8,69
- ICG.a0 12 1v 11.GN 1.61
6=PGS T=PPT
PHENGCOPY CMECK : TRUE MyTANTS N=NGS P=-PPM
STERILITY S-% : NOT CONTAMINATED Te=T0XC M-MGS E-PPQ
SAMPLE STERILITY: NOT CONTAMINATED TNTC=TLO NUPERQUS TGO COUNT  L=NLS [=-mm
ACT MIX/FLATE SuCL6s NATC-NQOT AdLE TQ COUNT U=uLS (=unm

aA-151
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MUTAGENICITY TESTING OF PURIFIED YELLOW DYE
IN SALMONELLA TYPHIMURIUM

IN VITRO ASSAYS WITH SALMONELLA TYPHIMURIUM
OF ARMY DYE PURIFLIED YELLOW

RESEARCH LAB: G88A ON 06/05784 C8/27784
TEST TYPE: STANDARD PLATE INCORPORATIOM STRAIN: TA1S537
A HISTIDINE REVERTANTS PER PLATE
4 UGS PER
COMPGUND T PLATE A 8 ¢ ] € MEAN STO
POS CONTHOL
S=AA - 100.,90 1258 1335 14652 13468.33 97.44
2=AA RLAQS? 2ol 561 672 4u8 480,33 76,86
NEG CONTROL
DIMETHYLSULF RLAQC? 10C.00u 20 16 17 17.87 2.08
- 1CG.00u 8 [ 9 3.33 de58
BMGS-3e=-ulJ3
RLAG¢? 1ve.il 28 20 27.C0 1eb1
© wLAQ¢? To.G0 2 3o ’ o . 0 39.60 Gedb
RLAO¢7 fue00 30 3¢ 310.G0 0.C0
RLACC7?  10u.50 3? 3 . 34.00 eelb
RLAOC? 30G.GO 19 36 26.50 7.78%
- 1‘0000 20 ZU ZC.GO G.CO
- 3000 17 1¢ 18,00 1ol
- SU.\-‘G 16 e 13.00 1o
- 16G.00 13 1% 16.GC0 hoch
- 300.00 21 12 16.50 Ge36
G=PGS T-PpT
PHENCCOPY CHECK : TRUE MUTANTS N=NGS PReppm
STERILITY §-3 : NOT CONTAMINATED Te=TQXIC M=-pGgsS Q-0P3
SAMPLE STERILITY: NOT CONTAMINATED INTC=TCO NUMERQUS TO COUNT L=NLS l-®n
ACT MIX/FPLATE i 5CCu6S NATC=NOT AglLE TG COUNT u-uLs$ (-u"

A-154
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: Best Available Copy

MUTAGENICITY TESTING OF PURIPIED YELLOW DYE
IN SALMONELLA TYPHIMURIUM

IN VITRO ASSAYS WITH SALMONELLA TYPHImuRlUM
OF ARMY JYE PURIFIED YELLOW

RESEARCH LAD: GBGA ON (6701784 Q87277864
TEST TYPE: STANDARD PLATE INCORPORATIOM STRAIN: TA1538
A MISTIOINE REVERTANTS PER PLATE
¢ UGS PER
COMPQUND T PLATE A 8 [< [ 3 MEAN ST
POS CONTROL
Z‘NI- - 3000 4?6 ‘32 512 ‘73n33 ‘0007
2=AA RLAOE? 0.50 704 729 652 708.33 15.88
NEG CONTROL
DIMETHYLSULF RLAO27 10C.C0u 26 25 ch 25.C0 1,00 .
- 10C.C0u 17 13 18 16.C0 2465 '
EMGS~36-.CC3 Lol
RLACC? 1C.00 b Je 31.50 .19
RLADZ2? 3C.00 29 28 28.50 .70 .7
RLAQL? 5G.30 21 37 29.00 11,31 -
RLADOCZ? 108.30 17 ¢ . 29.50 17.08
wLAQc¢? 3Cu.u0 28 r3" 264400 Se46
- 16.G0 26 1y 22.50 6e%5
- Suel0 20 17 18.50 de12
- TCL.CO 1S 1y 17.00 FEY-B |
- 3CC.u0 21 17 19.G0C 283

G-PGS T-PPT

PHENGCOPY CHECK : TRUE MUTANTS N=NGS P-PPM™

STERILITY S=9 : NOT CONTAMINATED Te=T0x1C n=pGs p=-opPQ

SAMPLE STERILITY: NOT CONTAMINATED INTC=TOO NUAERGUS TO COUNT Le=NLS [-um

ACT MIX/rPLATE s SCOUGS NATC=NuT AGLE TO COUNT U=uLS C-unm
A-157
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MUTAGENICITY TESTING OF PURIFIED YELLOW DYE
IN SALMONELLA TYPHIMURIUM

T A

[

i IN VITRO ASSAYS WITH SALMONELLA TYPHIMURIUN

' OF ARRMY OYE PURIFIED YELLOW g
RESEARCH LAB: GBOA om 06705784 08727784 -
TEST TYPE: STANOARD PLATE INCORPORATION STRAIN: TA1STa :

' A MISTIDINE REVERTANTS PER PLATE -

) < UGS PER -

» COMPOUND T PLATE A ] 4 ] E MEAN 131 -

POS CONTKOL
3.00 613 652 6c8 631.67 18.77

2.“' - .
' e=AA kRLAD27 GeS0 1061 1063 1082 1058.67 S.56 ~
NEG CONTAOL g
DIMETHYLSULF RLAC.? 1C0.00u0 &1 19 36 32.G0 11.93 ’
- 10¢.J30u 18 13 18 15.33 2452 N
aMGS=84=-y00G3 hd
RLACE? 1G.G0 32 30 31.00 1eb1 -
ALAG¢? 35400 13 I8 446,50 0.71 -
RLAOC? 50.C0 27 33 30.C0 6slb
#LA0¢? 10G.00 30 32 . 31.G0 Te61
RLAGCZ? 300.0C 29 32 30.50 ce12
- . 16.00 14 1e 14.00 0.00
I - 3Gl e0 18 19.00 1eb1 -
- $q«00 9 1o 12.50 4495 -
- 10€.GC0 19 16 16.50 3.56 -

G-PGS T-PPT

PHENGCCPY CHECK : TRUE “UTANTS N=NGS P=ppm by
STERILITY S=¢§ : NOT CONTAMINATED Te-T0X]C m-mGS B-PPB -
SAMPLE STERILITY: NOT CONTAMINATED INTC=T(0 NUMEROUS TO COUNT  =nNLS [-~"m :
ACT MIX/FLATE s SGGuUGS NATC=NGT ABLE TO CCOUNT U=uLs C-um -
"

A-160 "
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Best Available Copy

MUTAGENICITY TESTING OF PURIFIED YELLOW DYE

IN SALMONELLA TYPHIMURIUM

IN VITRO ASSAYS wlTH SALMOMELLA TYPHIPURIUM

OF ARMY OYE PURIFIED YELLOW
ON 03/30/84

RESEARCH LAB: 6B88A

TEST TYPE: STANDARD PLATE INCORPORATION

A
¢
COMPOUND 1
FOS CONTROL
2=NF -
2=AA RLACZ2G

NEG COMTAROL
DIMETHNYLSULF RLADCS

8MGS~84~-,003
ALAGcH
RLACZS
aLADCE
xLADCS
niLAJZe
RLAQcS
RLASCS
ALAQcO
RLAQ¢S

PHENCCOPY (HECK : TRUE MUTANTS
: NOT CONTAMINATESD

STERILITY 5-9

uGS PER
PLATE

100.30u
108 .o0u

1.30
S.C0
10.30
16.30
S\n-ua
13¢.G0
30¢.30
5CG.30
160v.c0
1.30
$eu0
1¢.00
3ol
S5C.00
100.00
30C.a0
50C.G00
1000030

A

&S
8
%}
37
43
%
37
32
36
21
28
25
21
22
1?7
3
20
23

SAMPLE STERILITY: NOT CONTAMINATED
ACT mMIX/PLATE ;. SC0uGs

3
e

A-163

STRAIN: TAGS

RISTIDINE REVERTANTS PER PLATE

] < ] E MEAN
1¢ 318 309.00
37 853 855.C0
‘1 ha ‘9-67
33 50 30.33
32 40.50
L Y-] ‘5000
37 41.00
50 . 43.50
61 52.00
3 44.00
c< 29.50
35 33.50
35 35.50
r{) 23.50
25 25.50
26 26.50
24 22.50
3G 26.C0
2 20.50
27 35.00
2¢ 23.C0
25 24460
G-PGS
N~NGS
Te=7QXxIC M-nGS
INTC-TuQ NUMERQUS TO COUNT  L=NLS
NATC=NUT ABLE TO COUNT U=uLs

08727784

$TO

7.94
19.08

.01
2.52

12.G2
0.30
5.66
9.18
12.73
1.41
10.¢1
ce12
S.71
3.54
J.71
.12
2.12
5.66
6.95
11,31
selb
1.61

Y-PPT
pPeppn
e-ppPQ
1-=n
¢-um

LR A
5.

R

v ¥
»
-

P

¢ 1y
-’ o
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MUTAGENICITY TZSTING OF PURIFIED YELLOW DYE
IN SALMONELLA TYPHIMURIUM

IN VITRO ASSAYS WITH SALMONELLA TTPHINURIUN

OF AQRMY OYE PURIFIED YELLOW

RESEARCH LAD: GBBA

TEST TYPE: STANDARD PLATE INCORPGRATICN

ON 04/06/84

08/27184%

STRAIN: TA9E

A : HISTIOINE AEVERTANTS PER PLATE
(4 UGS PER
COmMPOUND T PLATE A 8 c ) [ 4 MEAN
PGS CONTROL
2=N¥F RLAQZS G50 740 829 817 794,00
‘ - 3.ul 25Q 274G 258 258,33
NEG CONTROL
DIMETNhYLSULF RLAOCS 10G.00u 42 1 43 38.67
- 10C.c00u 23 2y 20 R4.00
BMGS=34-,C03 - o N o
RLACcS 1.00C 24 35 31,50
iLAG‘é SOGO 42 .2 42.00
kLADZS 1G.G0 52 oy $0.50
RLAQcS 3C.C0 50 76 62.00
RLAQcS $G.C0 52 Se 53,00
ﬁLAOZé 100000 63 6¢ 62.50
RLAC26 30G.C0 348 32 34.00
- 1.00 37 2o SZDSO
- Seul 29 rm 24.50
- 1C.50 28 rEy 26.00
- 30000 39 1o 28.50
- $G.G0 r4 by 33.50
- 10uveul 20 2t 20.50
- 300.30 2% 32 30000
G-PGeS
PHENOCNHPY CHECK : TRUE MUTANTS N=NGS
STERILITY Se9 : NOT CONTARINATED Te-70X1C m-nG$
SAMPLE STERILITY: NOT CONTAMINATED INTC-TUO NUPERCUS TO COUNT L=-NLS
ACT RMIX/PLATE 3 SCCuLGS NATC-NQT ABLE TO COUNT u-uLs$
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